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LIGHT GLOWS IN DARK AFRICA 
—-FOR A SAFE LANDING 


—Another War Service of Belden Electrical Cords 


On a far off fighting front, a sliver of light guides war planes 
down for a safe landing on an air field that yesterday was only a 
tropical wilderness. 

How engineers speed the work on this project is a long story, 
but beacon lights are there because of a special unit. It’s a pack- 
aged landing field lighting system—complete, ready to be strung 
out and turned on. Wiring harness for this system is in reality a 
specially developed Belden Corditis-free Electrical Cord. Here 
again Belden Cords meet the rigorous test of WAR. 

If you are building important electrical equipment for war— 
consider the cord that will keep it in service — specify Belden 
Corditis-free Electrical Cords. 


Belden Manufacturing Co., 4633 W. Van Buren St., Chicago, IIL 


~ Belden wire 
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MISSION ACCOMPLISHED 


...and bearings played their part 


Have you ever wondered how air- 
plane engines drive warplanes through 
the air at better than 400 miles per 
hour — without burning themselves 
out? Or, how aircraft instruments can 
be so sensitive that men fly unerring- 
ly to a speck in the ocean, and drop 


bombs with such deadly accuracy ? 


The free-rolling motion of anti- 
friction bearings makes these achieve- 
ments possible. Such bearings reduce 
friction to the vanishing point...keep 
mechanisms cool...postpone wear and 
maintain precise location of parts. 


New Departure ball bearings are 
used by the millions in American 


war planes. In fact, New Departure 
has a major responsibility in the whole 


ball bearing war production program. 


NEW DEPARTURE ball 
bearings — as near perfec- 
tion as engineering science 
can make them—help to 
keep ‘em... flying...rolling 
-»- firing... winning. 


Nothing rolls like a ball 


New Departure 


THE FORGED 7STEEL BEARING 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 





In compliance with insistent demand, 
“Metal Stampings in Small Lots,” it presents 
briefly but concisely how you can save the 
expense of costly permanent dies for blank- 
ing, piercing, forming and drawing oper- 
ations by specifying Dayton Rogers’ 
dies. 


This information is of particular interest 


The Dayton Rogers or- 
ganization has been de- 
voted, forthe past twenty 
years, to the production 
of metal stampings in 
small lots. These die-cut 
parts are produced by 
special D.R. constructed 
dies, assuring exact dup- 
lication of all blanks, 
pierced holes, slots and 
forms — to the custom- 
er’s specifications. 


to the manufacturer who from time to time 
requires a limited quantity of metal stamp- 
ings in small lots, where cost of conven- 
tional dies would be prohibitive. For 
greater flexibility, accuracy and economy 
in your Die Department, familiarize your- 
selves with this Dayton Rogers service. 
Write for your copy of “Metal Stampings 
in Small Lots” NOW. 


DAYTON ROGERS MFG. CO. 


2835 12th AVENUE SOUTH 


MINNEAPOLIS, MINNESOTA 


ELECTRICAL MANUFACTURING, published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N. Y. Accepted under the Act of 
June 5, 1934, at Philedelphjs, Pa. authorized July 20th, 1934, Vol. 31 No. 5. 
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LONG LIFE! 


Assurance of long life is what you seek in a capa- 
citor — and it’s an asset that must be built into it 
by the maker. 

Tobe Capacitors are built to last. From winding 
to shipping, each step is under rigid inspection to 
maintain the high standard set by twenty year’s 
experience—and research is constant to raise the 
standard ever higher. 

Below is shown a Tobe RLO Type Capacitor. It 
is impregnated and filled with mineral oil, made 
with watchful care and—like all Tobe Capacitors 
— rated conservatively. Let us know about your 
capacitor problems. 


LONG LIFE ASSURED 


ananassae mm ee ae 
a RLO-6210 2 


2X0.1 MFD.-600 V.D.C. 


TOBE DEUTSCHMANN CORP. 
CANTON. MASS. 


wD 
CHARACTERISTICS—TOBE RLO TYPE CAPACITORS 
MINERAL OIL IMPREGNATED— Mineral oil filled + RATINGS: .01 
to 2.0 mfd., 600 V.D.C., .01 to 1.0 mfd., 1,000 V.D.C. 
POWER FACTOR: At 1,000 cycles—.002 to .005 «+ RESIS- 
TANCE: 8,000 megohms per microfarad + TEST VOLTAGE: 
Twice D.C. working voltage rating - TERMINALS TO CASE 
TEST: 2,500 Volts D.C. + STANDARD CAPACITY TOLERANCE: 
plus or minus 20% of nominal 


A SMALL PART IN VICTORY TODAY 
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A BIG PART IN INDUSTRY TOMORROW 


Photo Courtesy of Southern Pacific Lines 





Ae ‘ 
Eg a ge 
er ree + 


stig Ce ro 


Epes 


seer 


SQUARE T) Type R Devices for Control Relay 
and Size 0 Contactor Applications 


Machine tool builders need stock only a few 
different types of these devices to meet prac- 
tically all of their control relay and Size O 
contactor requirements. Normally open poles 
can be changed to normally closed (or vice 
versa) easily, quickly and with the same 
parts. Thus 7 standard devices can be used 
for as many as 42 different requirements. 
Type R devices are built in all combina- 
tions of 2 to 8 poles in both magnetically and 
mechanically held constructions. These ver- 


-————————_ tical action contactors with 
D 


double-break silver contacts 


provide trouble-free operation and complete 
accessibility. Coils, contacts and all renew- 
able parts can be inspected or replaced using 
only a screwdriver and without disturbing 
line or load connections. Melting alloy type 
thermal overload relays added to the Type R 
contactor provide a Size O magnetic starter. 
Mechanically interlocked reversing con- 
tactors or starters are also standard items. 

The same basic magnet structure and steel 
base assembly combined with the Square D 
pneumatic timing unit provides a complete 
line of adjustable time delay relays. 


SQUARE 7) COMPANY 


DETROIT-MILWAUKEE-LOS ANGELES 
KOLLSMAN INSTRUMENT DIVISION, ELMHURST, NEW YORK 
IN CRNAROR: SQUARE O COMPANY CANADA LIMITED, TORONTO, ONTARIO 





Reversing starter for 
three phase motor. 


Type R, four pole relay or 
contactor. Rated NEMA 
Size O, 15 amperes open 
orl3.5 amperes enclosed. 


Size O starter with 
thermal overload relays. 


Mechanically held 


eight pole contactor. 
Type R pneumatic timing 


relay—range 0.2 second 
to 3 minutes. 


Notice how easily Contacts can be changed 


SKETCH 1 ant SKETCH 2 


The above sketches show how any pole can be changed 

from normally open to normally closed (or vice versa) Eight pole relay 
without the addition of any parts. When parts numbered ec 
1, 2, 3, and 4 in sketch 1 are removed and re-assembled 

as in sketch 2, the contact is changed from normally open 


to normally closed. 





How to Simplify 


Tem peratu 
in Electric 


re Compensation 
al Devices --- 


- CARPENTER TEMPERATURE COMPENSATOR “30” 


ini 
@ CARPENTER TEMPERATURE COMPENSATOR “30 heshdell seni iene 


is used to compensate for temperature changes that might ois Permeobility ot various 
affect the accuracy of products such as tachometers, voltage temperatures — 
regulators, speedometers, etc. There are three primary ways | ‘gua 

in which this easily worked iron-nickel alloy is used:—1. As of 46 Ocrsted ) 

a shunt applied to a permanent magnet; 2. As a shunt applied 
to a reactance circuit; 3. As a shunt applied to an electro- 
magnet. Of course, in each case the application for tempera- 
ture compensation purposes depends primarily upon the 
permeability curve of the particular type of Carpenter Tem- 
perature Compensator “30” used. (A typical curve for one of 
these types is shown in the accompanying graph.) 


PERMEABILITY 


Within the usual range of atmospheric temperature varia- 
tions, the magnetic permeability of the alloy decreases pro- 
portionally with increasing temperature. Carpenter’s ‘ ed - wal 
extremely close control of analysis in melting, and routine siatiingiasnab cna 
magnetic tests of specimens from actual shipments, permit 

accurate duplication of the alloy’s temperature-permeability 

characteristics. Thus, temperature compensation by the mag- 

netic method becomes relatively easy and costs less than 

other methods. 





Carpenter Temperature Compensator "'30”’ is supplied in the 
forms of bars, rods and cold rolled strip suitable for forming. 
For help in applying it to your design-engineering problems, 
get in touch with our Metallurgical Department—and ask 
for Carpenter’s latest bulletin about Carpenter Temperature 
Compensator "'30”’. 


Temperature compensation iy these watthour 
This bulletin w// provide you with additional tech- and speedometer 2 Provided by Carpenter 

Temperature Compensator “30”. Inset shows the 
principle involved in applying this alloy as a 
shunt across the poles of a permanent magnet 
company letterhead will start it on the way to your in a watthour meter. A-A are magnets, B the 
desk. Send for your copy today. shunt and C the revolving disc. 


nical information about Carpenter Temperature Com- 
pensator “30” and its properties. A note on your 
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Operator-Skill is built into 


» AMERICAN PHILLIPS SCREWS 


If screw driving is a part of your assembly work . . . and you have to take 





on inexperienced help . . . then American Phillips Screw Driving zs definitel) 
for you. Unskilled workers quickly gain confidence from the secure fit of the 
4-winged driver in the tapered recess of the screw head . . . making easy, 
fast, straightline driving practically automatic right from the start. Screw and 
driver become one solid unit . . . can’t wobble . . . can’t twist apart. Screw is 
turned up tight and plumb-level, making a clean, good-looking fastening that 


any worker would be proud of, and any inspector would pass. 
If your war production is being held back by slow, tiring, slip-and-slash 


driving with slotted head screws, then change now to American Phillips and 


get faster assemblies at a much lower cost. 


AMERICAN SCREW COMPANY 


PROVIDENCE, RHODE ISLAND 
cre Chicago: 589 E. Illinois Street Detroit: 5-267 General Motors Building 
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1. Fast Starting—Driver point 2. Faster Driving—Spiral and 3. Better Fastenings— Screws 
automatically centers in the power driving are made prac- are set up uniformly tight, 
recess... fits snugly. Screw tical. Driver won't slip out without burring or breakin 
and driver “become one of recess to injure workers or heads. A stronger, neater ‘ob 
unit." Fumbling, wobbly spoil material. (Average time results and there are no 
Starts are eliminated. saving is 50%.) gouges on work-surface. 
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RADIO TRANSFORMERS 


GENERATORS 


AUTOMATIC PILOT 


PROPELLER PITCH CONTROLS 


GIRO STABILIZERS 


Need MAGNETIC DATA for aircraft parts? 


[The crews of modern war planes depend upon their 


electrical controls for high fighting efficiency, Every 


instrument from motor to gun turret is gaged to pin-point 
accuracy. Nothing is left to chance. 

Many manufacturers of this electrical equipment for 
warplanes rely on light-gage Armco High Silicon Steel 
Sheets. This special steel for high frequency equipment is 
supplied in sheets or coils as light as: .005 
gage. It is flat, ductile and clean-surfaced. 

Armco High Silicon Steel is being used 
in light-weight generators and dynamotors, 
radio transformers, ammunition indicators, 


machine gun fire controls, automatic pilots, 


THE AMERICAN 
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gyro stabilizers, turret control motors, landing gear motors, 
altimeters and pitch controls for propellers. Other grades 
of Armco Electrical Sheets are specified for motors, trans- 
formers and generators for many other war requirements. 
If you are working on high frequency electrical equip- 
ment, you are invited to make use of ArMco’s technical 
advisory service. A complete testing laboratory and the 
seasoned experience of ARMCO service en- 

gineers are sure to help you. 
Shall we work together on your require- 
ments for high frequency applications? 
Just address The American Rolling Mill 
Co., 1221 Curtis Street, Middletown, Ohio. 


ROLLING MILL COMPANY 
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N our far-flung fighting fronts, and along our industrial front, a short 
circuit in harness is increasing the deadliness of our war weapons, 


speeding war production, conserving vital man power and materials. Its 
name—the G-E AMPLIDYNE. 


In principle, the amplidyne is an externally driven d-c dynamo-electric 
machine. By unique use of a short circuit, together with load-current com- 
pensation, General Electric engineers have combined in it such high ampli- 
fication and speed of response that tiny electrical signals release kilowatts 
of output capable of controlling the heaviest machinery. 


With strength and amazing speed, the amplidyne executes the whispered 
orders of relays, selsyns, limit switches, electronic tubes, resistances—— almost 
any source of control current. It maintains continuous control of voltage, 
current, speed, or position, instantly correcting any departure from the 
desired conditions. 


The thousands of G-E amplidynes now in industrial and war service point 
to a future that challenges the imagination. The amplidyne will simplify your 
electrical systems and make them more flexible. Because its characteristics 
are permanently built-in, it will assure consistent performance year after year, 
yet it can be readily adjusted to meet changing requirements. It has a place 
wherever an electrical signal can express the need for a change, or prevent 
a change, in process. 


To help you fit this versatile new tool into your plans for present and post- 
war improvements in product or process, G-E application engineers offer 
their full co-operation. Call on them freely. 
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WHAT THE AMPLIDYNE DOES 


CONTROLS SPEED 


—accurately—over a 
wide range. Matches 
machine speeds to 
maintain continuous 
process control. 


LIMITS LOADS 


—to protect electric 
systems, to eliminate 
shock loads and de- 
structive stresses on 





SPEEDS UP ACCELERATION 


and deceleration, to 
increase production 
of high-inertia ma- 
chines. 


POSITIONS PRECISELY 


for fast and accurate 
setting of machine 
tools, arc-furnace 
electrodes and other 
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mechanical equip- equipment. 

ment. 

HOLDS TENSION REGULATES CURRENT, 
~-t9 improve product voltage, power, and 


speed to maintain 
steady conditions, to 
improve power fac- 


uniformity in wind- 
ing, rolling, and 
drawing operations. 





tor. 


General Electric Company, Sec. 750-203 
Schenectady, N. Y. 





Yes, please send me your booklet “The Short 
Circuit That Moves Mountains”. 
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(\FFHAND, you wouldn’t think there 
was anything in an outboard motor 
that could make the going easier for an 
anti-aircraft searchlight. In designing 
“outboards,” the chief requirements are 
small space and high load capacity. So 
builders of outboard motors chose the 
Torrington Needle Bearing—it’s un- 
usually compact for an anti-friction 
bearing, and noted for high load capacity. 
In the anti-aircraft searchlight, size 
of parts is a secondary consideration, 
so long as the equipment is transport- 
able. Yet searchlight designers, ever 
striving for quicker response in locating 
enemy aircraft, welcomed the Needle 
Bearing as eagerly as outboard motor 
manufacturers. And not merely for its 
high load capacity, which helps prevent 
overloading and breakdowns, or low co- 
efficient of friction, permitting crews to 
Swing a searchlight’s beam into imme- 
diate action at the first warning signal. 
There’s the Needle Bearing’s reliable 
performance, for example—an invalu- 
able feature when enemy planes are 











overhead—its effective system of lubri- 
cation, which enables the bearing to run 


NEEDLE BEARINGS 
FOR ALL PURPOSES 


LOOSE ROLLERS are pro- 
duced in a range of sizes 
for assembly into low-cost, 
high-capacity anti-friction 
bearing units. They are 
particularly adaptable to 
applications where volume 
permits installation of the 
necessary equipment. 


NEEDLE BEARINGS are 
complete, self-contained 
units consisting of a full 
complement of rollers and 
a thin, hardened outer 
race. They offer the ad- 
vantages of small size, low 
cost, high capacity—and 
are easily, quickly installed. 


QUILL BEARINGS consist of a full 
\ complement of rollers and a rela- 
tively heavy hardened outer race. 
They are furnished with or with- 
out inner races. Quill Bearings 
are adaptable to heavier load re- 
quirements than Needle Bearings. 


TORRINGTON NEEDLE 
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for long periods without any attention 
at all—and its ready availability, help- 
ing to provide our Armed Forces with 
enough and on time. 


THERE MAY BE AN IDEA HERE FOR YOU, TOO, 
in planning your product’s post-war de- 
signs. Savings in weight, compact de- 
sign, infrequent lubrication, dependable 
operation—these are features your regu- 
lar customers most likely will insist upon 
after the war, and the Needle Bearing 
has every one of them, as well as low 
cost and ease of installation. Now is the 
time to “iron out,’ with the help of 
Torrington engineers, the details in 
adapting the Needle Bearing to your 
particular applications. For preliminary 
information on sizes, ratings, and typical 
applications, send for Catalog No. 117. 


THE TORRINGTON COMPANY 
Established 1866 ¢ Torrington, Connecticut, U. S. A. 
Makers of Needle Bearings and Needle Bearing Rollers 
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COUNTERSUNK 
@ Jolt and vibration ‘‘Gremlins’’—those 
war machine wreckers — are stopped by 
PROMPT DELIVERY ON MANY SIzES_ EverLOCK Washers. 


LISTED ON GOVERNMENT ORDNANCE STANDARDS PRINTS BEAX 1-2-3-4 No matter how—or how often—the tugs 
Shown on AN936 (Army-Navy Aeronautical Standard) and pulls of vibration attack, the many 


wide chisel edges of EverLOCK Washers 


stand firm. With several times more area 
of resistance than other lock washers pro- 
vide, they hold their vital positions under 
tremendous punishment, and this secure 


locking requires only 3 turn on the U.S. 5. 
WASHERS (2225 


Wire, phone or mail your order today. 
THE WASHER THAT HAS THE EDGE 


EXTERNAL TYPE 
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There are few tougher tests for relay de- 
pendability than use in automatic telephone 
switching. Automatic Electric Class “A” 
Relays have been standard equipment since 
1915 in telephone selector switches like the 
one shown bere. 




















Characteristics of Automatic 
Electric Class ‘“‘A’’ Relays 


®@ Designed for long dependable working life under 
exacting conditions. 


@ Available with an infinite variety of coil and contact 
spring combinations. 


@ Wide choice of contact types—for various loads. 


®@ Available in quick acting, slow operating or slow re- 
lease types; or for use on a-c power. 


s Adapted to compact group mounting or individual use. 


® Self-protecting coils—will not overheat on continuous 
application of rated current. 


a Highest sensitivity, handling multiple contact combi- 
nations with minimum power. 


@ Factory adjusted to your specific requirements. 
* * * 


The Automatic Electric line also includes highly 
specialized relays for special types of service—tiny, 
lightweight relays for aircraft service, relays with 
mercury or snap action contacts for heavy contact 
loads, polarized (three-position) relays, multi-con- 
tact gang relays, and others to meet 
special needs—as well as a com- 
plete range of stepping switches, 
lever keys and other control acces- 
sories. All are listed in the Auto- 
matic Electric catalog of remote 
control apparatus. Write for your 
copy. 


PARTS AND ASSEMBLIES 
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THAT HAS MADE 
REMOTE CONTROL 
HISTORY... 


ats Automatic Electric Class “A” Relay began its career almost 
thirty years ago as one of the basic control components of the dial 
telephone system created by the Automatic Electric technical staff. 
In this most exacting of all electrical control applications, it is 
working in all parts of the world under all conditions of climate 
and temperature—24 hours a day, every day of the year. 


Often imitated but never duplicated, the Class “A” relay is the 
champion of all general purpose relays. Its in-built qualities of 
durability and dependable action have made it first choice among 
hundreds of makers of war products for use in electrical control 
applications where precise performance and long working life are 
vital. 

If you need relays in your product or your production processes, 
it will pay you to get the facts on Class ““A’’. Our field engineer will 
be glad to tell you more about it, and help you determine the exact 
type and combination to meet your needs. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 


| A OTHER CONTROL DEVICES 


GgAUTOMATIC ELECTRIC 





FOR EVERY ELECTRICAL CONTROL NEED 
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97 Words and No Picture 





We like pictures. Even when we can’t find time to read magazines, 


we like to look at the pictures—often they can tell a complete story. 
They can’t tell our story. 


We make torque motors, but the really important thing about these 
motors won’t show in a picture — it’s engineering service. Spe- 
cializing in custom-built motors for specific installations, we create 


from your specifications the exact torqre motor for any given job. 


Come to think of it, words don’t do much better than a picture. But 


results speak for themselves and we can show you lots of those. 


*WE LLCO. 


THE B. A. WESCHE ELECTRIC CoO, 
1626 Vine St., Cincinnati, Ohio 
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GuLLiveR ... fresh from travels in his 
fabled land of giants... might readily have 
taken this for a mammoth musical instru- 
ment, its strings stretching skyward fifty 
feet or more. The scene, however, is an 
interior ‘‘close-up’’ at the huge Auto-Lite 
plant in Port Huron, where wire and cable 
for countless commercial uses is in mass 
production. Here is a ‘‘run”’ of industrial 
wire being coated with synthetic enamel. 


Auto-Lite’s Wire Division is a major 
source for countless types of wire and 
cable employed by electrical manufacturers 
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in various fields. Auto-Lite’s research and 
engineering facilities are constantly per- 
fecting products to meet the most baffling 
applications. Keen interest today is 
focussed on newer wire irsulation devel- 
opments. Butyrate Tape and Vinylite are 
two types being used for lighting and low 
tension circuits in radio production, aircraft 
construction and other vital war needs. 


Whatever your problems... unusual 
shapes, sizes or performance characteris- 
tics...feel free to write us for authorita- 
tive recommendations. 


PORT HURON, MICH. THE ELECTRIC AUTO-LITE COMPANY 


Wire Division 


AUTO-LITE WIRE*“CABLE 


W ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE 1S PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 


SARNIA, ONTARIO 


MAY 1943 19 
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U. S. Rubber Laytex Army Assault Wire requires only one- 
fifth the shipping space of ordinary communication wire 
..-releases four times the room for men, material, food 
for overseas. 

Light, strong and plenty tough, Laytex is the most flex- 
ible of all insulation for electrical conductors. It is water- 
proof, resists wide-range temperature changes...and will 
not shatter under concussion. Conductors are perfectly 


REG. U.S. PAT. OFF 


centered... because the unique Laytex Process applies the 
purified insulation in liquid form. 

Laytex Assault Wire meets every basic requirement of 
the Armed Forces. It weighs less than 30 pounds per mile, 
twisted pair; has a breaking strength of 50 pounds per 
conductor; a talking distance of five miles. Millions of feet 
of Laytex Assault Wire are now on active duty wherever 
American Armies are in the field. 


1230 Sixth Avenv 
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ONE SHIP FOR 
U.S. LAYTEX ASSAULT WIRE 


plies the 
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sie wonton BASIC MILITARY REQUIREMENT 


Rockefeller Center « New Yor 


RUBBER COMPANY 
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Skilled manpower is one of the most 
critical of all our strategic resources. 
To give our fighters the added strik- 
ing power of more and better weapons, 
our skilled workers need the produc- 


ing power of more efficient tools. 


Machine tools that are inefficient be- 
cause they are hard to operate, inac- 
curate, or incapable of delivering the 
required speeds are wasteful of critical 
manpower. Wasted manpower is lost 


pre »duction—and victory jeopardized ! 


Give your skilled manpower more 
producing power with South Bend 
Lathes. Designed and built to deliver 
maximum production with minimum 
effort, they are highly efficient on a 
wide variety of precision machine 
work. Their ease of operation reduces 
fatigue and seemingly shortens the 


workday by hours. This is accom- 


plished through conveniently placed, 
smoothly operating controls—clear- 
cut, easy reading graduations —fully 
enclosed design with no exposed pul- 
leys, belts, or gears—and dependable 
precision that permits top speed pro- 
duction, even when tolerances must 


be held to extremely close limits. 


Army — Navy 
Production Award with Star 
presented to the South Bend 
Lathe Works for outstanding 

war production. 


See 


SOUTH BEND 
LATHE CATALOG 


The entire line of South 


Bend Lathes is described 

in Catalog 100C, Write 

for your copy of this new 
48 page catalog. 


SOUTH BEND LATHE WORKS “tus, 
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A. Milled, drilled, and turned 
variometer stator mounting 
B. Turned high-tension in- 
Sulator. €@. Milled and drilled 
Spacing strip. 


ECONDS after the U. S. landing in 
Africa, orders to troops were winging 
their way by portable radio. There are 
dozens of applications for Synthane as 
insulation in radio equipment of this kind. 
Most important use is to prevent undue 
loss of minute high-frequency currents. 
Long before Synthane entered the armed 
services it was valued for its many com- 
bined properties—resistance to corrosion 


Voiee of the A. E. F. 


from solvents, acids, salts and water... 
structural strength .. . light weight (half 
that of aluminum) . . . hardness, excellent 
insulating characteristics, and ease of 
machining. Some day it will return again 
to civilian ways, with more uses, it how 
seems certain, than ever before. Mean- 
while, keep posted on Synthane with 
information such as you will find on the 
back of this page. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


Plan your present and future products with Synthane Technical Plastics 


SHEETS + RODS - TUBES - FABRICATED PARTS 


Bakelite — 


SILENT STABILIZED GEAR MATERIAL 


laminated 












SYNTHANE, a laminated phenolic plas- 
tic, may be more familiar to you for 
its physical, mechanical and electrical 
properties. More recently, through 
research and development, grades 
of SYNTHANE have been found of 
great value as_ corrosion-resisting 
materials. Parts made from SYNTHANE 
have successfully resisted the effects 
of corrosive waters and atmospheres, 
chemical salts and solutions, solvents, 
gasolines, oils, greases, and other 
petroleum products. The corrosion- 
resisting possibilities of SYNTHANE for 
your application may be well worth 
examining. Only by examination can 
they be accurately determined. 


SYNTHANE is available in sheets, rods, 
and tubes, fabricated parts, and in 
parts made by molding the impreg- 
nated base materials. 


Corrosion-Resistance 
Factors 


The corrosion resistance of any ma- 
terial is usually relative. The degree 
of corrosion resistance depends gen- 
erally upon a combination of factors 
—the nature, concentration, and tem- 
perature of the chemical or corrosive 
agent, time of exposure, degree of 
agitation, and moisture absorption 
and chemical reactivity of the ma- 
terial itself. 


For example, 10% solutions of either 
sulphuric acid or potassium dichro- 
mate have little effect on SYNTHANE. 
But if the two are mixed in the pres- 
ence of organic matter, a vigorous 
oxidizing action occurs which will 
destroy any synthetic resin. 


Corresion-Resistance 
Eeonomics 


SYNTHANE is not immune to all corro- 
sion conditions. Nor is any material. 





Multiple-type plating rack assembled 
from SYNTHANE tubing 





Corrosion-resisting piping and coup- 
lings made from SYNTHANE 


PLAN YOUR PRESENT AND FUTURE PRODUCTS WITH SYNTHANE TECHNICAL PLASTICS 


Yet it need not be 100% corrosion- 
proof to be economically practical. 


In many instances SYNTHANE is used— 
not because it is completely corrosion- 
proof—but because it retains its size, 
shape and strength and has a longer 
life per dollar invested than other 
materials, taking into consideration 
labor and material for the original in- 
stallation and the cost of replacements. 


Base Materials 


Selection of the base material must be 
made with care since in nearly every 
case it is the base rather than the 
resin that is first affected. 


Cotton cloth base is satisfactory for 
weak acids, weak bases and low 
concentrations of salts, or neutral salts 
in any concentration. Asbestos base 
‘is used for strong alkaline conditions 
or highly concentrated salt solutions 
which tend to hydrolyze or split into 
alkaline radicals. Asbestos is not 
recommended for acids or acid salts 
even in low concentrations. Glass 
cloth base is recommended for strong 
concentrations of acids or acid salts, 
and is excellent for those conditions. 
Special corrosion-resisting resins are 
used for corrosion-resisting SYNTHANE. 


Corrosion-Resisting SYNTHANE 


When to Use Synthane 


We prefer to examine each applica- 
tion individually. If a previous ex- 
perience does not approximate yours, 
laboratory and commercial tests will 
be made to reach a solution profit- 
able and practical in your case. 


The Effect of 
Chemicals 


In general, any concentration and 
temperature up to 180° Fahr. of the 
salts of the following metals will not 
affect SYNTHANE except to produce 
a slight change in its color: 


Aluminum Copper Mercury 
Barium Iron Nickel 
Bismuth Lead Silver 
Cadmium Magnesium Tin 
Cobalt Manganese = Zinc 


Calcium (except hypochlorite) 

Potassium (except hydroxide) 

Sodium (except hydroxide and hypo- 
chlorite) 


Synthane Also Resists 
the Following Solvents: 


Aliphatic Ketones at room 
hydrocarbons temperature 

Aromatic Alcohols, esters 
hydrocarbons and ethers 


Standards of Quality Corrosion-Resisting 
Synthane Sheets 






c-CR 





AA-CR 






























Asbestos 
Paper 
Base 


Asbestos 
Cloth 
Base 










Coarse 
Weove 
Fabric 
| Bose 
TENSILE STRENGTH (1) | 
Lbs./Sq. In. | 9,500 





TRANSVERSE STRENGTH (1) 


Lbs./Sq. In. 
COMPRESSIVE STRENGTH (1) tr 38,000 
Lbs./Sq. In. 





Sc iaeiesipieaiasiniesnepesansalistia ate —— 
DIELECTRIC STRENGTH (2) 
Volts per mil (.001”) } 
Short-Time Test } 200 
Step-by-Step Test | 120 
maar siivailamed ‘. 
















10,000 








POWER FACTOR (3) | 
at 1,000,000 Cycles | 10 





DIELECTRIC CONSTANT (3) 
ot 1,000,000 Cycles 





DIELECTRIC LOSS FACTOR (3) 
at 1,000,000 Cycles 70 





% WATER ABSORPTION (4) | 





ROCKWELL HARDNESS 











The values above represent average for standard grades. 


Methods Used in Testing Synthane 


(1) Tests were made on 14” thick- 
ness at room temperature, approxi- 
mately 25 deg. C., following the 
American Society for Testing Ma- 
terials Method D-229-42. 


(2) Tests were made under oil on 
vs” thickness, according to American 
Society for Testing Materials Method 
D-149-40T. (For grade AA-CR, 14” 
thickness was used.) 


(3) Tests were made on 7%” thick- 


Bakeltit 







ness at a frequency of 1,000,000 
cycles, according to American 
Society for Testing Materials Method 
D-150-42T. 


(4) Tests were made on pieces 
3” x1” x 4” thick, according to 
the American Society for Testing 
Materials Method D-229-42 after 
immersion in water for 24 hours at 
approximately 25 deg. C plus or 
minus 2 deg. C. 





SYNTHANE CORPORATION, OAKS, PENNA. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


Chlorinated hydrocarbons (except 
those which have hydrolyzed; for ex. 
ample, carbon tetrachloride in the 
presence of moisture) 


Synthane Will Not 
Resist: 


Chlorine gas, wet or dry 
Sodium hypochlorite 

Chlorine water 

Sodium hydroxide over 2% 
Potassium hydroxide over 2% 
Calcium hypochlorite 

Bromine and bromine water 
Pyridine 


SYNTHANE will resist the following 
acids at the concentrations noted at 
room temperature: 


Acetic 50% Formic conc. 
Benzoic conc. Hydrochloric 10% 
Boric conc. Hydroflvoric 20% 
Phenol 10% Lactic conc. 
Chromic 45% Nitric 2% 
(special resin Oleic 5% 


required; inter- Oxalic conc. 

mittent expos- Phosphoric 10% 

ure as in plat- Sulphuric 15% 

ing) Sulphurous 6% 
Citric conc. 


Note: The addition of salts such as 
20% sodium sulphate to 10% sul- 
phuric acid is known to inhibit the 
effect of the acid for a long period 
of time. 


A mixture of sodium hydroxide 10% 
and sodium cyanide 10% also shows 
this phenomenon. This concentration 
of sodium hydroxide alone would 
rapidly attack SYNTHANE. 

















SYNTHANE molded-macerated valve 
ball for oil well equipment 





molded-macerated 
gears for rayon machinery 


Washers and 


SHEETS-RODS-TUBES-FABRICATED PARTS-SILENT STABILIZED GEAR MATERIAL 
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Lever Keys, too, NN 


Can be ‘Custom- 
Built” by CLARE 


or Ht 


» +. and so, too, can Push and Turn Keys 


The Lever Key illustrated is another example of Clare 
“custom-building”’ to meet requirements. Its frame 
is designed to hold all parts together by their inter- 
locking shapes, then welded to make virtually a “‘one 
solid piece frame,”’ to provide maximum rigidity. 


The cam assembly is also unique because at the time 
of manufacture, or at any future time, stops may be 
provided, added or removed to change the key from 
locking to non-locking or vice versa. Or it may be 
changed from one-way to two-way, or vice versa. 


The same careful design and construction are typical 
of the Push Key and Turn Key also illustrated above. 


In every feature of design, these keys possess all the 
construction and design features which make Clare 
Relays outstanding in performance. Some of these 
features are listed at the right. Our engineers will be 
glad to “custom-build” keys to fit your requirements. 
Write us regarding them. Ask for the Clare catalog 
and data book. C. P. Clare and Company, 4719 
Sunnyside Ave., Chicago, Ill. Sales engineers in 
all principal cities. Cable Address: ““CLARELAY.” 


@ Contact springs are made of nickel silver 

to exacting specifications. 

@ Flat or hemispherical contacts of either 

rare metals or special alloys are “‘over all” 

welded to contact springs by a special 

process which makes them an integral part 

of the springs, thereby reducing contact re- 

sistance to a minimum and providing for 

rapid heat dissipation. 

@ Contacts available and their current rat- 

ings are as follows: 

Contact Ratings: 110 Volt, 60 Cycle, 

A. C. Non-Inductive 

Code No. 


Code No. 
Code No. 


50 Watts 
..2 Amp. 125 Watts 
...3 Amp. 150 Watts 
Code No. ..4 Amp. 175 Watts 
Code No. ...4 Amp. 175 Watts 
@ Insulation between springs and between 
springs and frame may be either single, 
double or special. Single insulation will 
stand a 500 volt a.c. test, double insula- 
tion a 1000 volt a.c. test, and special in- 
sulation a 1500 volt a.c. test. These spring 
insulators are made from special heat- 
treated Bakelite that permits punching 
without cracks or checks and possesses 
minimum cold flow and low moisture ab- 
sorption properties. 


@ Contact forms may consist of any one of 
the five forms shown below, or of any com- 
bination of those forms. 


@ The Lever Key 

may incorporate 

as many as 40 

springs, whereas 

the maximum 

number of springs 

that may be had 

on the Push and 

Turn Keys is 20. 

@ Spring bushings 

of Bakelite are de- 

signed under a 

special secret pro- 

cess providing 

long wearing fea- 

tures. 

@ The Lever Key 

handle is made of catalin, in either polished 
black, red or white. Push Key buttons and 
Turn Key knobsareofBakelite,in black only; 


@ The Lever Key escutcheon is made of 

Bakelite and is held to the key frame by 

four oval head No. 3-48 screws; keys may 

be furnished with or without escutcheon, 

depending upon the type of mounting to 
us 


CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use 


MAY 1943 
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A Iribute.... 
and A. Responsibility 









] . es 
W hen the men and women of Stanley Electric Tools, Divi- 








sion of The Stanley Works, received the Army-Navy “E” / 
award on February 13, it was a much prized tribute to a great 
production team during the one hundredth anniversary year s 
_ \N of the Company. e 
Upon their shoulders has rested a triple burden. They have been 
called upon to supply (1) tools for the armed forces... to construct 
and maintain camps, bases, and barracks; (2) tools for war indus- . 
try ... to build plants, ships, planes, and other implements of t 
war; (3) tools for the home front... to maintain farms, schools, t 
institutions and essential civilian industries. s 
Hand in hand with this honor for past performance goes a great 
responsibility for future performance. These men and women 
fully realize this responsibility. Far from being contented with the 
“contribution to Victory” already made, they are earnestly striving 
to make an even greater contribution in the future. Stanley Electric q 
Tools, Division of The Stanley Works, New Britain, Connecticut. ” 
Oo 
oO 
0 
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ELECTRICAL MANUFACTURING 
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YOURS FOR THE ASKING ... 


NEW, TIME-SAVING CATALOGS 


HESE publications make it easy for you to 
select Pyranol* capacitors for applications 
such as electronic devices, communications 
equipment, control, motors, and transformers. 


This technical information is up to the 
minute, easy to use. Covers all the standard 
types and sizes generally required—all those 
that have been found most desirable with re- 
spect to ratings and dimensions, 


You'll find it’s easy to design with G-E 
capacitors, because: (1) Pyranol, the treating 
material, makes these units small and compact 
—often you can reduce the size of your 
equipment and save critical material; (2) many 
of the ratings are available in cylindrical, oval, 
Or rectangular cases; and (3) they can be 
Operated in any position. 


Get your copies of these comprehensive, time- 
saving publications. 


ieee is the G-E trade name for askarel—a synthetic, noninflammable 
liquid, 


\Y 1943 


on Small Pyranol Capacitors 


Built-in Applications 


* More than 350 standard ratings to choose from 
» 4 Easy-to-read, easy-to-use tables and diagrams 


* Large photographs of representative types 


> Handy thumb index for quick reference 


General Electric Company, Section G 407-49 
Schenectady, N. Y. 


Please send me complete information on small Pyranol 
capacitors for built-in applications. 


["] For D-c Applications (GEA-2621A) 
[ ] For A-c Applications (GEA-2027B) 


Name... 
Company 
Address 
City... 





DELCO APPLIANCE MOTORS 


Right now, the entire small motor 
division of Delco Appliance is working 
at peak capacity to build precision-type, 
fractional horsepower motors for spe- 
cialized war needs. 


The Delco Appliance motor illus- 
trated here is an excellent example of a 
carefully engineered unit that has been 
found suitable for an ever increasing 
variety of military uses. 

Weighing but 2!4 lbs. and with a 
frame diameter of only 3” and a length 
of only 414”, it is unusually light and 


compact in relation to its output. It has 
a holding torque of 20 in. oz. 


Self-aligning ball bearings packed in 
special lubricant and wick fed, help in- 
sure long service in temperatures of 
startling variation. In fact, the motor 
operates efficiently at practically any 
temperature encountered in any part of 
the world—from sea level to the highest 
altitudes reached by man. 


Available in 6, 12 and 24 volts, DC 
operation. Reversible. Choice of stud or 
ring mounting. 


* 
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GENERAL MOTORS CORPORATION, ROCHESTER, N. Y. 


ELECTRICAL MANUFACTURING 





This year, U. S. ammuni- 
tion production requires 
about as much copper 
as the 1929 all-purpose 
consumption of the en- 
tire country. Molded 
plastics is helping to 
conserve copper for this 
need. What material can 


molded plastics con- 








serve for you? 


















Here is the new Sloan Vic- 

tory Valve—completely re- 
engineered of plastics, malleable iron and 
less than 414 ounces of copper ...a saving 
of over 4,000,000 pounds per year for war 
use. This new valve represents no change 
in functional design—is sturdy, dependable 
and proved (accelerated time-tests were 
made, equivalent to six years of heaviest 
service). And it’s something for every 
manufacturer to think about! 

“But what if I don’t make valves?” you 
might say. Our answer is this: The Sloan 
Victory Valve represents more than the 
designing and engineering of one specific 
product. It represents what can be done in 
adapting plastics to a brand new applica- 
tion—with the results of reduced material 
and fabricating costs. (Examples: in the 


piston assembly alone, the number of parts 
was reduced over 50%. The piston relief- 
valve—No. 10 below—was made in three 
operations, is molded now in one. The use 
of plastics in so many of the component 
parts of the Victory Valve has allowed 
Sloan to devote a considerable amount of 
plant capacity to other war work.) 

Are plastics applications for your prod- 
uct impossible? Perhaps...yet here’s the 
first flush valve ever made with less than 
2% pounds of brass. It shows how vision, 
engineering skill and molding knowledge 
can produce the impossible... greatly to 
the advantage of the first user in the field! 

This is the time to indulge your vision... 
and to let our engineers translate vision 
into reality. Call us! 





UCTS/ZORPORATION 





1024 North Kolmar Avenue, Chicago, Illinois 
COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 


4 Components of vacuum- 
breaker assembly. Parts (1) and 
(2) are molded of polystyrene 

Parts (3), (4), and (5) are cellu- 
: lose acetate butyrate. By using 
Ta Dal d-1-a-t Lee 
outlet body (4), visual inspection 
during operation is now possible 


’ (feaa Sti iat tet Lm Aik Ao oll kd 
liner (6) of butyrate permits sub- 
stitution of malleable iron for 
brass. “‘L’’ shaped pipe (7) con- 
nects valve to fixture. Here butyr 


ate replaces brass. Piston com- 
ponents (8, 9) are of polystyrene 


relief-valve (10) and plunger 
11) of water-resistant phenolic 
material. Handle (12) is produced 


from stock mold 





Shirtsleeves without Stuffing 


GIVE PROMPT ACTION ON BRASS PROBLEMS 


FIRST THING a newcomer finds out about Bristol 
Brass is that there are no stuffed shirts behind the 
desks. In the offices, as in the mills, it’s a hard-work- 
ing outfit all the way through, with no fuss or feathers 
on the side. So when anyone comes in with a problem 
in brass, we figure his time is just as valuable as ours. 
He is welcomed in to see the man who can help him 
most ... the president or any of his shirtsleeved run- 
ning mates... who give the right answers straight and 


unvarnished, with no red tape wrapped around them. 


And in the process we try to make him enjoy himself 


.. . because for ninety-two years it has been a Bristol 
philosophy that business is better off if it’s kept free 
from the grim and tiresome mass of formalities that 
breed confusion, cut down efficiency, and impair final 
results. What’s more, in ninety-two years we have been 
lucky enough to find a lot of brass users who see it the 
same way. If you are like-minded, we'll certainly look 
forward to meeting you, and talking over future plans 
for your brass products. 


Makers of Brass Since 1850, at Bristol, Connecticut 


THE BRISTOL BRASS CORPORATION 


ELECTRICAL MANUFACTURING 





Cm, life of equipment in battle is short. No more is expected.. 


it’s the fortunes of war. In another battle, here at home, we're 
fighting with machines that CAN’T be readily replaced... their 
working life must run into untold hours to keep up the steady flow 
of armament our fighting men need. So, their enemy is TIME. 
TIME, that bombards them with tortuous hours of wear. Here, 
as on the battlefronts, Ball Bearings play a mighty part in keeping 
the “wheels” turning. Without Ball Bearings, TIME would bring 
our vast war industry to its knees. The Fafnir Bearing Company, 


New Britain, Connecticut. 


MAY 1948 


BALL BEARINGS 


THE BALANCED LINE - FOR ORDNANCE, 
AIRCRAFT AND INDUSTRIAL MACHINERY 





You can tell by the way it performs. Appearance, alone, 
may be deceiving as it gives no indications of the 
physical or electrical characteristics of this part or 
one that may look just like it. 


Men in ground crews, using portable flood light- 
ing, and portable electrically driven tools know 
that heat and moisture have no effect on this Molded 
INSUROK electrical commutator. They know that 
it is sturdy—that it hangs on to all its intricate metal 
inserts like a vise. 


In the development of this part, Richardson 

Plasticians suggested the grade of INSUROK best 

CAN You TE LL suited for this particular use—suggested it because 
it has the necessary dielectric and low moisture 

absorption properties—adequate heat resistance— 


THAT it’s and a good bonding reaction with the metal inserts. 


Richardson Plasticians are continually recom- 
mending the grade of Molded or Laminated 
MOLDED INSUROK? INSUROK best suited to meet various combina- 
e tions of specifications. They will be glad to suggest 
the commercial or special grade which will meet 
all the conditions under which your present or 
plan-stage product will perform..Write for com- 
plete information. 


The RICHARDSON 


MELROSE PARK aoe 


LOCKLAND. OHIO FOUNDED 1858 NEW BRUNSWICK 


| J INDIANAPOLIS 
SALES OFFICES 75 wesT st NEW YORK City G M. BUILDING 


DETROIT 


ELECTRICAL MANUFACTURING 































Every one of us at Thomas & 
Betts was honored recently to 
receive the Army and Navy “E” Award 
for outstanding production of War 
materials. 


As a company we are proud to fly the 


ne, flag. As individuals we are proud to 
h eet . 

na wear and treasure the “E” lapel pins. 
ght- We feel an even greater honor. That 
ted is, the privilege of making unspectacu- 
that 


“s lar but essential electrical fittings for 
eta 


the War machinery used by our fight- 


son ing men on land and sea and in the 


best 

1use air. Our supreme honor is the oppor- 
ture : 4 
ic tunity to help our armed forces win 
erts. the War. 

‘om- 

ated 

ate And so we cannot rest on our laurels. 
gest To us the Army and Navy “E” Award 
meet 

tt or says: “So far, so good; but go farther 
com- 


and do better.” 


OUR ENTIRE PERSONNEL \} 






THE THOMAS & BETTS CO. 


INCORPORATED 

MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ELIZABETH, NEW JERSEY 

In Canada: Thomas & Betts Ltd. Montreal 
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Today, communication equipment Be 
Suddenly the trees Designed and manufactured 

To the right By L.T.&T. associate companies ment 
Start throwing lead — Is helping Uncle Sam’s fighting forces ' 
And your men Work together _ detai 
Are still hanging On land, sea and in the air... That 


Like clay pigeons Tomorrow, the broad experience are ~ 
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What a break Will help build a better world ‘ rh 
That you're equipped For every man. Kalo 
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INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St., New York, N. Y. 


-Manufacturing Associate: 


FEDERAL TELEPHONE AND RADIO CORPORATION 





Photo by U. S. Army Signal Corps. 


“Brains” 
of our Fighting Forces... 


With their own unaided senses, our fighting men could 


..in the Mechanical 


never win a modern war. Precision instruments are their 
mechanical “brains”... searchlights “see” the invisible en- 
emy... sound locaters “hear” him hundreds of miles away. 

Because it must withstand the gruelling strains of war serv- 
ice... because it must not fail in the field . . . this vital equip- 
ment can include no “doubtful” materials. The smallest 
detail must be as nearly perfect as human skill can devise. 
That is why Parker-Kalon Quality-Controlled Socket Screws 
are “on the preferred list” of many manufacturers of impor- 
tant war aids. 

The unparalleled check-routine supervised by the Parker- 
Kalon Quality-Control laboratory eliminates the “doubtful 
screws”... screws that look all right but fail to work right. 
You can be sure of the physical and mechanical character- 
istics of P-K Socket Screws . .: yet they cost no more! Parker- 


Kalon Corporation, L3-2)) Jar sc gates, Cee Coe Ve 
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MAY 1943 


“Quality-Controlled means .. . 


Complete test and inspection covering: Chemical 
Analysis; Tensile and Torsional Strength; Ductil- 
ity; Shock Resistance under Tension and Shear; 
Hardness; Head diameter, height and concentric- 
ity ; Socket shape, size, depth, and centricality ; and 


Thread fit. 


BUG 
Se ALL 
SOCKET SCREWS 
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1943 
FIFTY YEARS | : 


devoted exclusively to the design and manufacture of 
electrical equipment for circuit protection 









* SHAWMUT IS ‘THE WORD FOR FUSES * 


The (hase-Shawmut Company 
Newburyport, Atassachusetts 


1893 


| 36 ELECTRICAL MANUFACTURING 
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What do you do 


when a motor quits ? | 


Well, frankly, you’re in a jam. 


You should, of course, take care of motors before they 
quit, by giving them the Jittle maintenance so necessary to 


keep them on the job. 





For example, let’s consider Small Motors... those tiny, 
work-til-they-drop fellows who run your pumps, fans, 
appliances, and so forth. How long has it been since you 


gave them a little care? 


It’s so easy to keep your Small Motors in A-1 shape, happy 
at their job. Just be on the alert for their common enemies 


...friction, dust, moisture, vibration, overheating, noise. 





Last Longer 


The more we save critical materials and 
the faster we produce, the sooner these 
birds will get it in the neck. Here’s a book 
that’s a real help. It’s the new 100-page 
Westinghouse “Wartime Conservation” 
Book. Full of wartime information, it con- 
tains recommendations to save critical 
materials when selecting, applying, or using 
electrical apparatus. Write (company letter- 
head, please) for your copy. Westinghouse 
Electric & Manufacturing Co., East Pitts- 
burgh, Pa., Dept. 7-N. 














3 Reasons Why We Must 
Make Electrical Equipment 






If your Small Motor is already suffering from “‘ill-motor 


health’’, diagnose the symptoms and get it running again. 
Probably it’s only suffering from a very common ailment. 





We have just prepared a new Small Motor Maintenance 
booklet. It tells you how to protect your motors from their 
enemies, what to do when they attack. This new booklet is 
so chock-full of sound information that you will value it 
from the very moment you receive it. 


| a ee - i 


For example, what would you do if your Small Motor 
failed to start? There are 13 possible “reasons why” and 
this new booklet tells what to do about each. You'll find 
it easy to understand; profusely illustrated; complete with 
maintenance details. 


> 
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Keep those Small Motors on the job—our 
country needs them! Let us send a free 
copy of this booklet for each maintenance 
man in your factory or shop. No obliga- 
tion. Just tell us how many you need. Ask 
for B-3215. Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. 

J-90473 
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PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


small motors 


















O TWO YEARS are ever quite — will bea changed world we shall go back to. 
alike in our experience. 


But one thing will not be changed. 


Always something new coming into the That is the appreciation on the part of 


manufacturers of the kind of service that 
advanced General Industries to a leading 
Right now, of course, we are producing position in the industry,— the ability - 
ik anil Sak Chie produce molded plastics parts in any 


quantity, accurate, finely finished and 
When we are through with that big job, it always “On Time.” 


picture; and we, too, are continually 
developing new ways of doing things. 


THE GENERAL INDUSTRIES CO. 
Molded Plastics Division + Elyria, Ohio 


2 Chicago: Phone Central 8431 New York: Phone Longacre 5-4107 
PT] pe la f) IS re Detroit: Phone Madison 2146 Milwaukee: Phone Daly 4057 
Philadelphia: Phone Camden 2215 


MOLDED PLASTICS 
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And, ‘“‘by the same token,”’ you can’t get as much grease 
into a single-row-width ‘“‘sealed”’ ball bearing, as goes into 
the double-row-width “CARTRIDGE” BALL BEARING of 
equal bore and outside diameter. Look at the section 
drawings herewith, and you'll see why. 

RAptHeNSinglS-TOW -width shielded or ‘‘sealed”’ bearing, 
that very small grease space inside the sealing plates. 


te further that there is no space available for a highly- 

ent, truly grease-tight seal. 

Now, in contrast, see that big grease reservoir between 
the seals, in the “CARTRIDGE” BEARING section—pro- 
viding at least DOUBLE THE GREASE CAPACITY of the 
shielded or “‘sealed”’ bearing, and greatly extending the 

i@ intérvals. Note, too, how the wide, inwardly-ex- 

seal flanges, and the oil grooves on the inner ring, 

} AN IDEAL SEAL THAT PREVENTS THE ESCAPE 
SGREASE AND EXCLUDES DIRT, whatever the shaft 
angle. 

Furthermore, the “CARTRIDGE” SEALS ARE REMOV- 
ABLE AND REPLACEABLE, should you wish to inspect the 
bearing or change the grease. And the refilling plug makes 
it easy to put in a new charge of grease. You can’t do this, 
with the ordinary shielded or ‘‘sealed’”’ bearing, which is 
permanently sealed. 

QUALITY, too, is just as vital as QUANTITY, in the 
grease in your bearings. So, every “CARTRIDGE” BEARING 
leaves our factory, packed with NORMA-HOFFMANN 
“STABILITY-TESTED” GREASE, which has great resistance 
to oxidation as well as excellent lubricating —— 

VRMA-AVFFMAN Summing up ... all these distinctive,featu: ae 
u“ “ NORMA- HOFFMANN “CARTRIDGE” BALL 

C ARTRI D GE mean prolonged bearing life, less lubrication | 

and lower maintenance cost, Write 


BALL BEARING enumerating many additional advantag 
neers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N, STAMFORD, CONN. © FOUNDED 1911 


TO WIN THE WAR: Work—Fight—Buy War Savings Bonds! 


TURING 








C1(/- BARRIERS 
Lo Conpine Llehitc Qurent/ 


W.. is destructive but not all effort that goes into the big 

fight is wasted. Some of it is going to pay mighty big Lilewne 
future dividends. That is especially true of the war work noise can 
that is going on in the country’s laboratories. vital wor 


comman¢ 
At Formica this work has resulted in the development of men—the 


some new insulating materials with new and valuable sion filtes 
characteristics which will be doing important jobs in Solar | 
American electrical products long after the war is over. They abs 

other sou 


Three new grades MF, FF-10 and FF-41 accomplish things of our Iz 
that could not be done previously with this laminated in- of vital ¢ 
sulation. MF is a glass mat base for applications requiring Pionee 
low loss at radio frequencies (Power Factor .011; Dielectric engineer: 
Constant 4.6; Loss Factor 0.05 at 1 Megacycle). ment. In 


Capacito: 
F-10 is Fiberglas fabric base material combining good tions, ju 


dielectric strength and heat resistance. And FF-41 is Solar M; 
designed to resist arcing. 


These materials have a new and important usefulness. 
At present they are available only for the most essential 
war uses. But later they will be widely applied. 


FORMICA INSULATION CO., 4638 SPRING GROVE AVENUE, CINCINNATI, 0. 
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Like so many demons, the crashes and crackles of unwanted radio 
noise can play havoc with communications. They blot out words— 
vital words broadcast from plane to plane, from ship to ship, from 
command car to jeep or tank. They endanger the lives of fighting 
men—they sabotage communications—unless the proper suppres- 
sion filter system is installed. 

Solar Elim-O-Stats suppress interference right where it starts. 
They absorb interference from generators, motors, contacts and 
other sources. Thousands of these compact filters protect the lives 
of our land, sea and air fighters. They prevent the blotting out 
of vital communications in radio-directed combat. 

Pioneers in capacitor manufacture and electronic research, Solar 
engineers probe the rapidly-expanding future of radio develop- 
ment. In post-victory cars, ships and planes, Solar war-proven 
Capacitors and Elim-O-Stats will safeguard civilian communica- 
tions, just as they are safeguarding military operations today. 
Solar Manufacturing Corporation, Bayonne, New Jersey. 


ELIM-O-STAT— 


MAKERS OF RADIO NOISE SUPPRESSION FILTERS AND CAPACITORS 





Wagner type RP Squirrel-Cage Motors are 


MOTORS 


HE skill and facilities Wagner has gained in 52 years of 
manufacturing quality motors are now being used to speed 


used on machine tools and other electri- 
cally-driven equipment that operate in 
clean, dry locations. 1/6 to 400-hp, 25 to 
60 cycle, 2-or 3-phase. 


up Victory. Wherever there is war activity you will find Wagner 
motors doing a job—on ships, tanks, and planes...in army can- 
tonments and navy yards ...on motor driven machinery and 
equipment in shipyards, in mines and in all kinds of plants 
producing war materials. 


Wagner motors have proved their ability to produce de- 
pendable power under the most severe operating conditions and 
they can help you, too, in your war effort. 


No matter what type of motor you require — regardless of 
the torque, speed, or current requirements, you can choose a 
motor from the Wagner line that is correctly engineered for the 
job. The three motors illustrated represent just a few of the 
various types of Wagner motors. Each Wagner motor has special 
electrical and mechanical characteristics that make it the ideal 


Wagner type CP Totally-Enclosed Fan- motor for certain applications. 
Cooled Motors are used on machine tools 
and other motor-driven equipment, where 
dust, dirt, filings, chips, fumes and other 
destructive elements are prevalent. 1-1/2 


to 125 hp, 25 to 60 cycle, 2- or 3-phase. 


Wagner's 29 branches are manned by trained field engineers com- 
petent to solve your motor application problems. They will gladly 
consult with you and do everything possible to assure you the quickest 


delivery on the motors you need to keep war production on schedule. 


Valuable Bulletins. + » Bulletins 


MU-182 and MU-183 illustrate and describe the complete line of Wagner motors 
—a motor for every purpose. Copies of these bulletins will be sent upon request. 


Wagner type HP Explosion-Proof Motors 
are ideal for machines located where in- 
flammable materials and substances are 
handled or manufactured. 3/4 to 125 hp, 
2- or 3-phase, 25 to 60 cycle. 


WagnerElectric Corporation 


ESTABLISHED 1891 


ma3-tt 6454 Plymouth Avenue, St. Louis, Mo., U. S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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War production requirements have given great stimulus to improvements in machine design. 


This trend not only affects fighting equipment, but also every kind of industrial machine. 


It will become even more pronounced during the reconstruction period following Victory. 


That’s why it will pay you—right now—to redesign your product to include Timken 
Bearings at every possible point. 


By doing so you will help the war effort; and furthermore you will be all prepared for 
the competitive post-war period with a better performing and a better selling product. 


“Timken Bearing Equipped” assures superiority to equipment buyers everywhere, 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN “BEARINGS 


MA\ 1943 











HOW 


“VINYLITE” 


PLASTICS 


HELP TO MEET TODAY'S CRITICAL NEEDS 


ONE OF THE MANY reasons why VINYLITE Plastics have at- 
tained front-rank importance in vital production is the variety 
of ways by which they can be fabricated—frequently without 
major changes in existing equipment and manufacturing 
methods built around other materials. Of equal importance 
is the fact that these versatile plastics offer industry an unusual 
combination of properties unobtainable with other materials 


For example, one VINYLITE Resin Compound can be 
extruded into flexible, non-oxidizing, abrasion- and flame 
resistant insulation for electrical wire and cable. Another 
VINYLITE Elastic Plastic can be injection molded into flexible, 
rubber-like shapes and forms, such as grommets and termina! 
insulators. Other types can be applied to cloth by &yife- or 
calender-coating to provide waterproof clothing and paulins 
that will remain flexible even at —50 deg. F. Rigid VINYLITE 
Plastic Sheets can be punched and printed to form accurate 
calculating instruments that are noted for their exceptional 
dimensional stability. VINYLITE Resins, in solution, can be 
sprayed into cans, containers, drums, and tanks to provide 
non-toxic, chemical-resistant linings. 


The opposite page presents information on the properties, 
forms, fabricating methods, and applications of VINYLIT! 


Plastics and Resins. For more detailed information, write for 


technical literature, or call upon our Engineering Staff ana 
Development Laboratories for assistance in solving yout 
essential production problems. 

Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


ts 


30 EAst 42ND STREET, NEw York, N. Y. 
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“VINYLITE” 
ELASTIC PLASTICS 


These are a relatively new group of VINYLITE Plastics with 
rubber-like or elastomeric properties. They are produced in a 
variety of forms, ranging from soft to semirigid. They possess 
great toughness, and good resistance to continued flexing, and to 
severe wear and abrasion. Tensile strength is higher than that 
of most rubber compounds. Their electrical insulating properties 
are excellent. They are not subject to oxidation. By correct choice 
of plasticizer, they can be made non-flammable and highly resist- 
ant to water, oils, and corrosive chemicals. They are available in 
a wide range of colors, either translucent or opaque, or can be 
supplied in their natural, colorless, transparent state. Since all of 
the VINYLITE Elastic Plastics are thermoplastic, no curing or vul- 
canizing is required. They are more affected by temperature 
changes than is rubber, but their operating range is wide, some 
types remaining flexible at —50 deg. F., yet tack-free at 200 deg. F. 


VINYLITE Elastic Plastics are supplied as sheeting and as com- 
pounds for calendering onto cloth, as molding and extrusion com- 
pounds, or as powdered resins for those industries that, like the 
rubber industry, possess adequate compounding equipment. 


Applications of ViINYLITE Elastic Plastics include many products 
formerly made of rubber, as well as many others that take advan- 
tage of their unique properties. Some of these are: non-flammable 
insulation extruded around wires and cables; flexible, waterproof 
cloth coatings for rainwear, upholstery, inflatable equipment, and 
opaque, chemical-resistant 


paulins; extruded, transparent or 


tubing; molded grommets, and wire terminal insulators. 


“VINYLITE” 
RIGID PLASTICS 


Produced from unplasticized vinyl resins, VINYLITE Rigid Plastics 
possess a combination of properties found in no other thermo- 
plastic material. Because of their extremely low water absorp- 
tion, these plastics remain dimensionally stable under widely 
varying atmospheric conditions. They are outstanding in their 
resistance to alcohols, oils, and corrosive chemicals. They have 
high impact strength and tensile strength. They are odorless, 
tasteless, and non-toxic. They do not support combustion. They 
are available in a wide range of colors, translucent or opaque, and 
also in colorless, transparent forms. They are supplied as rigid 
sheets or as molding and extrusion compounds. Rigid sheets can 
be fabricated by forming, drawing, blowing, spinning or swaging, 
and can be punched, sheared, sawed, and machined on standard 
metalworking tools. Molding compounds are suitable for both 
compression and injection molding. Extrusion compounds give 
highly finished continuous rigid rods, tubes,.and shapes directly 
trom the die. 


Applications of VinyLiteE Rigid Sheets include precise calculating 
and navigating instruments of high dimensional stability; shatter- 
proot gauge glasses and dials for radios, clocks, and instruments ; 
name plates, transparent aircraft enclosures; storage battery 
Separators. Compression-molded applications include transcrip- 
tion cords and printing plates; injection-molded uses include 






r wds "Vinylite’ and "Vinylseal” are registered trade-marks 
0) © rbide and Carbon Chemicals Corporation. 


safety-goggle frames, combs, pen and pencil barrels. Rigid extru- 


sion compounds are produced as continuous rods, tubes, and 
shapes by screw extrusion. They are readily fabricated with stand- 


ard woodworking or metalworking equipment. 


“VINYLITE’” RESINS 
FOR SURFACE COATINGS 


Correctly formulated and applied, ViNyYLITE Resins yield finishes 
of unusual toughness, gloss, adhesion, and chemical resistance. 
They can be applied by spraying, knife-coating or dipping to a 
wide variety of surfaces, such as metal, cloth, paper, and concrete. 
Prepared by dissolving resins in organic solvents, these finishes 
can be modified with a wide variety of pigments, dyes, and plas- 
ticizers. These resins are generally not employed with other film- 
forming bases, therefore, coatings formulated from them exhibit 
the desirable features of VINYLITE Resins alone. Drying is solely 
by evaporation of solvent, and finishes can be either air-drying or 
baking types. 


Applications of vinyl chloride-acetate resins for coatings include 
container linings, stop-off lacquers for electroplating, corrosion- 
resistant linings for processing equipment, wall-tile finishes, heat- 
sealing paper coatings, cement finishes, and waterproof cloth 
coatings. Coatings based on viny! butyral resins are also used 
for waterproof cloth coatings, as on rainwear, hospital sheeting, 
paulins, and inflatable equipment. Coatings based on these latter 
resins can be made heat-curing through proper modification. 


“VINYLITE’ RESINS 
FOR ADHESIVES 


Unusual toughness, resiliency, and impact resistance are charac- 
teristic of adhesives made of VINYLITE Resins. These resin ad- 
hesives are widely used as bonding agents for such materials as 
cellophane, cloth, paper, cardboard, porcelain, metal, mica, stone, 
leather, wood, and plastic sheets and film. They are available as 
powders for the compounding of adhesives, or as solutions sold 
under the trade-mark “VINYLSEAL.” The latter are especially rec- 
ommended for bonding impervious materials, such as metals, and 
the urea and phenolic plastics. Their bonding strength is com- 
parable to that obtained with soft solder. An oustanding example 
of their use is the lamination of cores of small electric motors. 
By the addition of plasticizers, adhesives based on VINYLITE 
Resins can give almost any degree of flexibility desired. 


‘ELASTIC PLASTICS * RIGID PLASTICS 
: RESINS FOR ADHESIVES 


RESINS FOR SURFACE COATINGS 









































































FOR 


WESTON 





— evidence that the vital instrument 
situation rests in good hands! 


A star now adorns the ARMY-NAVY “E” pennant awarded to WESTON 
just 6 months ago .. . the first such pennant awarded in this highly special- 
ized instrument field. 

Y ' It’s a star that has real meaning. Because, from the very beginning of our 
| ~ Wh defense period, the responsibility for producing the vast quantities of in- 
struments vital to the success of our country’s efforts, has rested largely on 
the instrument leader. 

This star signifies that the responsibility rests in good hands. “The men 
and women of the WESTON Electrical Instrument Corporation,” writes 
the Chairman of the Navy Board for Production Awards, “have achieved 
a signal honor by continuing their splendid production in such volume as 
to justify this award . . . indicating their solid determination and ability 
to support our fighting forces with equipment necessary for victory.” 

But a great instrument task still remains . . . before victory is ours. So 
WESTON workers continue reaching for new goals . . . with the same 
determination, the same painstaking devotion to the quality ideal, respon- 
sible for WESTON’S continuing leadership in the instrument field. 


WESTON ELECTRICAL INSTRUMENT CORPORATION, NEWARK, NEW JERSEY 
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To GIANT 
Circuit Breakers 


General Plate 


LAMINATED 
CONTACTS 


Meet Exacting Operation 


Requirements 


stronger, more serviceable, and 
products, General Plate Laminated Contacts 


improve the performance of all types of switches, 


easier to install. 


elatuath: Monel nite é ettes sienniel ie Investigate General Plate Laminated Contacts for 
er ee ee ee present and post-war applications. They are avail- 
used in electronic, aircraft, automotive, marine 


and other industries. 


Made by permanently bonding silver, platinum, 
or other precious metals to inexpensive base met- 


als, they give you higher electrical per- 
formance at a fraction of solid precious 
metal cost. In addition to economy, 
General Plate Laminated Contacts are 


able in raw materials... inlaid or wholly covered 
strips, coils, wire, or buttons, as well as complete 
assemblies fabricated to your exact specifications. 
Write, specifying your problems. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the followin 
products: Laminated & solid precious metals, electrical contactsSolid an 
rolled plated precious metals in all forms—Truflex Thermostatic Bimentals. 


ATTLEBORO, MASSACHUSETTS 



























JOHNSON, 
BRONZE 





Over 2000 Stock Sizes 
... enable you to make a fur- 
ther saving in time and money. 
Write for our new catalogue. 











JOHNSON 


SLEEVE BEARING 























570 §. MILL STREET 


POWDER METALLURGY 


Che BEARING that 
LUBRICATES 
itself 


Oil is the life blood of every motive unit. In order 
to gain smooth, quiet operation; long, satisfactory 
bearing life, we must have the right amount of 
oil...in the right place... at the right time. 


Johnson LEDALOYL bronze bearings provide this 
type of performance. Evenly distributed over all 
surfaces of every LEDALOYL bearing are millions 
of tiny, evenly spaced pores. Each of these pores 
serve as miniature oil reservoirs. Heat, generated 
by the turning of the shaft, draws the oil from 
the pores into the bearing area. Thus, a thin, pro- 
tecting film of lubricant separates the shaft from 
the bearing, reduces friction to a minimum and 
assures long, satisfactory life. When the shaft 
stops, the oil is absorbed by the bearing. 


Johnson LEDALOYL Bearings are ideal for any 
place where lubrication is hard to achieve, likely 
to be neglected, or where excess oil might damage 
goods in process. 


Johnson LEDALOYL Bearings will help you sim- 
plify your designing problems... cut your instal- 
lation costs. Before you start on a new design, get 
the facts regarding LEDALOYL. A Johnson Engi- 
neer will gladly review your applications at your 
convenience. As we manufacture ALL TYPES of 
Sleeve Bearings, he will base his recommenda- 
tions strictly on facts . . . free from all prejudice. 
Why not call him in. . . TODAY? 


or 
MOST 
ee isa ae- 


SLEEVE 


BEARING HEADQUARTERS 


SERVICE 


me NEW CASTLE, PA. 
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* SERVING UNCLE SAM ON ALL FRONTS... 


PILOT Fractional H.P. MOTORS are especially designed to‘meet'standard Army, Navy and Air Corps 
specifications. Compact... extremely light in weight . . . delivering more watts output per pound, these 
powerful, precision-built Motors assure dependable’performance with the highest degree of efficiency 
under any or all operating conditions. If you have a Government contract requiring Fractional H.P. 
Motors, you can depend on PILOT! Write today for Bulletin P-3843, 


ON LAND...ON SEA and IN THE AIR!—Pilot 
Motors join other Pilot products to aid our 
Armed Forces in the dependable performance 
of their many duties. Typical applications are: 
De-Icers @ Fuel Pumps @ Electronics @ Pre-Heaters 
Refrigeration @ Signal Devices @ Range Computors 
Portable Tools © Timing Devices @ Air Circulators 
Radio Tube Cooling Blowers @ Remote Control In- 
struments @ Small Industrial Blowers @ Submarine 
Power Controls @ X-Ray Control Equipment @ Fire 
Control Instruments @ Submarine Instruments @ Tor- 
pedo Gyroscopes @ Windshield Wipers. 


e FEATURES e 
SPEEDS—1750 to 10,000 to 120 volts D.C. and A.C. 
R.P.M. TY PES—Series, Series Re- 


1/1,000 to 4 H.P. versible, Shunt and Shunt 
VOLTAGES—from 6 volts Reversible. 


PILOT DAN 
SAYS—“‘Slap the Jap 
Off the Map. Buy 
More Bonds!” 


F. A. SMITH MANUFACTURING CO. 


301 DAVIS STREET, ROCHESTER, NEW YORK 


MAY 1943 








For Control of 
Welding Apparatus 
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For Control of 
Instruments and 
Test Apparatus 
















For Remote a 
Position Indication 
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For Control of 
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Electronic Tubes | 







For Control of 
Current and Voltage 









For Control of 
Motor Speed and 
Generator Fields 






Widest Range of Sizes for Every Rheostat Need 


























































































Today’s critical service requirements 
further emphasize the basically sound 
design of Ohmite Rheostats. The all- 
porcelain vitreous enameled construc- 
tion and other time-proved Ohmite fea- 
tures provide permanent smooth, close 
control in countless applications . . . 
control of motor speed and generator 
fields, of electronic tubes, instruments 
and test equipment, of welding appa- 
ratus, lamp dimming, remote position 
indication, and many other devices. 
The Ohmite series of power rheo- 
Stats is the most extensive today, so 
complete as to make it easy to select the 


Send for Handy Ohmite Ohm's Law Calculator 


Thousands of these Ohmite Calculators are in prac- 
tical use today. Figures ohms, watts, volts, amperes— 
quickly, easily. Solves any Ohm’s Law problem with 
one setting of the slide. All values are direct reading. 
Send only 10c in coin to cover handling and mailing. 
(Also available in quantities.) 


best size for every need. There are ten 
sizes ranging from 25 to 1000 watts— 
from 1%%" diameter to 12” diameter—in 
straight or tapered winding—in single 
or tandem units—in regular or special 
designs—to provide the exact unit for 
each application. Many stock types. 
Units produced to Government speci- 
fications. 

Ohmite Engineers are glad to work 
with you on any problem to facilitate 
the design of new devices for today— 
and tomorrow. Write on company letter- 
head for Catalog and Engineering 
Manual No. 40. 


OHMITE MANUFACTURING COMPANY, 4805 Flournoy Street, Chicago, Iil., U.S.A. 
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Flees a 
LOT OF INSULATION 
IN SMALL SPACE 


Space is at a premium in most of the war- 
time uses for insulated wire. Meeting this 
requirement, LEXEL insulation tape provides 
maximum protection with minimum bulk. 

This cellulose acetate butyrate product has 


high dielectric strength, and low moisture 


centered in this tube. Insulation is uniformly 
effective at all points. 


absorption. It is flame retardant. 
LEXEL is heat-sealed into a continuous tube 
by the heat used to drive off lacquer solvents. 
BT] {) The wire is automatically and perfectly 


Sizes for all gauges of wire and cable. We'll 
be glad to send you information and furnish 
names of manufacturers supplying LEXEL 
insulated wire. 


Dobeckmun also makes a variety of special purpose insula- 
tions. These are developed and custom-made to users’ specifi- 
cations. If you have uses for insulation not satisfied by 
standard products, let us help you. This is a regular Dobeck- 


mun service; involves no obligation on your part. 


““LEXEL” is a trade-mark of The Dobeckmun Company. 


aa 


CLEVELAND, OHIO OAKLAND, 


AY 1943 




























Dependable, Low Loss 
Steatite Insulators 





“CQ TEATITE” has become a magic word. It is 

not a copyrighted trade name, but is the geo- 

logic name for massive talc, a magnesium silicate, 

used in the production of “radio grade” ceramic 

insulators. However, Stupakoff Steatite Insulators, 

for low loss at high frequency, are superior in 
quality and dependability. 

\! The dependability of Stupakoff Steatite Insu- 

lators is the result of a combination of important 

Lf factors. They include the absolute control over raw 

—= materials, modern manufacturing facilities equipped 


Ee) 
a with precision tools, correct engineering, and most 
ay important of all, the invaluable experience and 
CZ) knowledge gained through years of producing 
ZF ZB ceramic insulators. 


Our ceramic manufacturing facilities are 
aca devoted entirely to the production of Stupakoff 
ZE- insulators for equipment used by the Signal Corps, 

Army and Navy. Never before has it been so im- 


portant to have radio and electronic equipment 
perform with such a high degree of dependability. 
Fam With this thought in mind, extra precaution is taken 


throughout our entire manufacturing process, so that 
Stupakoff Steatite Insulators will function under the 
y>) most severe conditions. 


STUPAKOFF CERAMIC AND MANUFACTURING CO. 
LATROBE, PA. 
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for use of LORD 


EXCLUSIVE FEATURES 


a8 End Extension— Provides clearance between the 
metal members for free movement in shear. 
End Shape— Throws flexing action away from 
the metal parts into the rubber body, prevent- 
ing stress concentration at the edge of the bond. 

© Rubber-to-Metal Bond— Lord methods produce a 
high ratio of bond strength to working stress, 
resulting in a bond that is as strong or stronger 
than the rubber, an important factor of safety. 
Rubber Compounds — Developed particularly for 
shear type mountings utilized in varying 
degrees of stiffness to meet specific spring 
rate requirements. 

Center Sleeve— Dimensions may be changed to 
meet any unique mounting condition. 

@ sound—Transference through Solid Conduc- 
tion is cut off by Lord Mountings. The isola- 
tion of sound, a high frequency vibration, is 
demonstrated by the transmissibility formula. 

oO Safety—Stop washers at each end of the mount- 
ing form an interlocking system of metal, 
providing safety and preventing undue move- 
ment under shock loads. 


IT TAKES RUBBER 


= 
of 
i 


ALES REPRESENTATIVES 


NEW YORK, 280 


CHICAGO, 520 


LORD MANUFACTURING COMPANY . 


N. Michigan 


BONDED RUBBER 


ORD Shear Type Bonded Rubber Tube Form Mountings are 
designed to operate in full shear freedom when loaded in the 
direction of the main axis of the mountings. This design for free 
shear softness in the direction of the disturbing forces, results in 
an exceptional reduction in the frequency of the mounted system. 


Lord Tube Form Mountings are made in various styles 
and sizes, with flanged or straight outer metal members, with 
snubbing or non-snubbing features, and in load capaci- 

ties ranging from a few pounds to 1500 pounds. 


Lord Mountings isolate vibration, absorb shock 
and minimize all noise translated through solid conduc- 
tion. They are sturdy, compact, light weight units, and 
ease of installation is an important feature. No special 
equipment is necessary to install Lord Mountings. Simply 
clamp or press them into sockets provided in either the 
supported or supporting structure. 

Sketch No. 1 shows an installation in which the 
socket is fastened to the supporting member and the load 
is imposed on the center metal sleeve. The shoulder 
shown in bore of socket is useful in positioning mount- 
ings but not absolutely essential. 


Sketch No. 2 illustrates an installation in which 
the socket is fastened to the supported member and the load is 
imposed on the outer metal member. In either type of installa- 
tion a press fit of .001 inch to .012 inch, depending upon 
mounting diameter, will prevent slippage. 

Complete information on all Lord Mountings is contained 
in our bulletins 103 and 104. Send for your copy or call in a 
Lord engineer for consultation on your vibration problems. 
There is no obligation. 
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BOOKBINDING FABRICS 


{a) Waterproof, full coated, 
impregnated, linens and vel- [fg 
lums; pyroxylin and other syn- [jj 
thetic resin coatings and lac- 
quer finishes; embossed, plain, super 
finished, contrast printing. 


(b) Starch filled, coated, impregnated, 
mottled, linen and vellum; plain or em- 
bossed, special glazed and matte fin- 
ishes; natural, rough and smooth 
finishes. 


SHADE CLOTH 


(a) Pyroxylin or resin impregnated 
waterproof, meeting Government spec- 
ifications; all weights, widths and colors; 
print cloths, sheetings and ducks. 


(b) Starch filled, water color, and 
Holland type shades; machine oil, oil 
tints, oil filled opaques; fast dyed duck 
shades; light-proof and translucent. 


PHOTO CLOTH 


Photo Mounting cloth (self adhesive), 
single and double adhesive. 


REINFORCING FABRICS 


All types of waterproof and starch- 
filled reinforcing fabrics and industrial 
cambrics, for books, file folders, file 
pockets, box stays; to be combined, 
gummed and plain. Various weights 
from the thinnest print cloth to the 
heaviest drills and twills. 






WE GLORIFY AN ANCIENT ART 


As We Further Develop the Age of Cloth 


The Stone Age and other ages which have marked progress in man's 
advancement have come and gone. A few persist. Through all ages one 
alone holds its dominant position. Cloth is of all time, from the earliest 
to the present. Into the future we see it projected as the structure of many 
modifications serving many new uses — alone, or in combination with 
plastics, colors, printings, and finishes. We, at Holliston Mills, continue to 
pioneer in the development of cloth specialties — cloth finishes, modified 
and adapted to specific uses. 


RESEARCH AND DEVELOPMENT —cloth has a 
permanent structure combining light weight with 
strength and flexibility. On or within this structure fill- 
ing, coating and processing fits cloth for many uses. 
Consider cloth — consult HOLLISTON. In general, THE 
HOULISTON MILLS can take any type of print cloth, 
sheeting, drill, twill, duck, in widths from 30” to 80”, 
and can dye; coat with every type of coating, in any 
color desired; can stiffen fabrics to meet any required 
pliability, hand, bond, weight of coating, tensile 
strength, Elmendorf tear strength, for any industrial use. 












SIGN, LABEL & TAG CLOTHS 


Waterproof and starch filled. 
Designed for any purpose, for 
hand lettering, letterpress print- 
ing, offset printing. We can 
design a surface that will take any ink 
or meet any inking problem. 


RUBBER SEPARATOR CLOTHS 


Starch filled glazed sheetings and base 
treated starched fabrics for water- 
proof separator cloths. 


INSULATING CLOTH BASE 


Base treated and stiffened fabrics for 
insulating cloths; all weights, widths 
and thicknesses. 


TRACING & BLUE PRINT CLOTHS 


White and blue ink or pencil cloth; 
map cloth; blue print doth, thin and 
regular, all widths. 


LINING FABRICS 


Shoe and drapery linings; starch filled, 
special filled, mercerized and shreiner 
finishes; straight backfilled finish; high 
lustre finish, all colors and widths. 


COATED AND IMPREGNATED 
FABRICS 


All widths and colors; synthetic resin, 
nitro cellulose, thermo plastic and 
thermo setting coatings; mildew proof- 
ing; fire, weather and water resistant 
finishes; gas impermeable finishes, etc., 
for war and industrial purposes. 







BOOK CLOTHS hwolliston cloths for bookbinding are world famous and the line in- 


cludes a great variety of colors and finishes. Starch filled, Pyroxylin filled or coated. Special 


embossings. Any book or catalog bound in cloth is bound to be kept. Consider cloth binding 


for your business literature. Costs but a little more than paper. For attention and retention 


value cloth binding stands alone. Lesser bindings discount content value. Write for samples 


of Holliston Bindings. Make your new catalog a cloth bound book. 


THE HOLLISTON MILLS, inc.» 


CONVERTING CLOTHS TO GREATER USE FIELDS 







NORWOOD, MASSACHUSETTS 
Sales Agents in Principal Cities 
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Coils in scores of designs, many made by Anaconda or 
od is Mod me alert Mull: eal MR lah aim ma: ha 
are helping the fight for victory. They also stand by in mil- 


lions of radios ready to help bring the good news of peace. 


Perhaps we can talk about a coil problem... When we both can keep it you can again take 


how thoroughly we’re organized to help you 
on such a problem only military censorship 
forbids telling now. Or it may be that you 


advantage of Anaconda service and the bene- 
fits derived from the single product control 
‘from mine to consumer’ backed by years of 


manufacture your own coils and will be in- 
terested in discussing magnet wire—any shape 
—any insulation. 


continuous metallurgical expe- 
rience. 


43229 
ANACONDA WIRE & CABLE COMPANY AN DA 
General Offices: 25 Broadway, New York = 

Chicago Office: 20 North Wacker Drive = 
Subsidiary of Anaconda Copper Mining Co. This familiar trade-mark 


Sales Offices in Principal Cities symbolizes the best ef- 
forts of modernresearch 


and production. 


As a matter of fact, perhaps we can get to- 
gether now, but if it happens we can’t, re- 
member we have a date in and for the future. 


ANACONDA WIRE & CABLE COMPANY 


MAY 1943 





BOEING STRATOLINER 


Constant voltage protection all the way 


Ask the men who produce planes and the men lines. Without supervision they instantly absorb 


who pilot them. They'll tell you what vital part power sags and surges as great as 30%. 


constant voltage plays in modern aviation. In the For unerring operation of precision tools. and 
g s. 


sky, it’s constant voltage on the directional beam protection of almost irreplaceable instruments 


which guides the ships through night and storm. and electronic tubes, put Sora Constant Vour- 


In the shop, it sconstant voltage on the production AGE TRANSFORMERS on duty in your plant. 


line which maintains the split-hair accuracy of They’re built in standard units from 10 VA to 


precision airplane parts. 15 KVA capacity —self-protecting against short 
For the aircraft industry—and for your own— circuit and without moving parts. Special units 

SoLa Constant VOLTAGE TRANSFORMERS provide can be built to specification. 

this all-important stabilized power. They stand = 

Note to Industrial Executives: Find out how Sola 


“CV™ transformers can solve voltage control problems in 
fluctuations now common on overloaded power your operations. Send for bulletin bCV-74 


between costly equipment and destructive voltage 


Transformers for: Constant Voltage * Cold Cathode Lighting * Mercury Lamps * Series Lighting » Fluorescent Lighting » X-ray Equipment « Luminous Tube Signs 
Oil Burner Ignition * Radio * Power + Controls » Signal Systems * Door Bells and Chimes « etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, ill. 
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If you have a bearing problem, bring it to 
Westinghouse. Skilled Micarta engineers will be 
glad to study your product and to analyze its 
applications. And they will give you the benefit 
of 35 years’ experience with industrial plastics. 


This experience is particularly extensive with 
respect to applications where lubrication by 
water is advantageous... 


FO! EXAMPLE, in more than 3,000 steel mill installations, 
heavy-duty Micarta bearings are giving 10 to 15 
times longer life—in one case, 100 times longer life. 


ON FIGHTING SHIPS AND CARGO VESSELS, Marine Micarta 
propeller shaft bearings and rudder stock bushings 
last many times longer than wood. 


AND HUNDREDS OF THOUSANDS of Micarta sleeve bear- 
ings are in use in other industries where depend- 
ability is vital. 


In these applications Micarta has taken over 
and is serving better. Softer than metal, Micarta 
provides a highly polished bearing surface. 
Whether lubricated with water, grease or oil, 
its coefficient of friction is low. 


Micarta bearings are available for high or 
low-speed applications . . . for water, oil or 
grease lubrication . . . or graphitized for self- 
lubrication. When the job calls for bearings, be 
sure you have all the facts about Micarta. 
Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pennsylvania. J-06336 


TYPICAL MICARTA TOUGH JOBS IN 
WAR APPLICATIONS 


Aircraft structural parts Protective helmet liners 


Industrial gears Aircraft control pulleys 
Instrument panels 

’ , Bus supports 

Steel mill bearings 


Thrust washers Fuse mountings 


Marine bearings Insulating washers 


THE \NoustRIAL PLASTIC 
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. the fractional h.p. field 
gained a new, but well- 
seasoned, dependable source 


NEW — because Oster electric motors, now doing their 
part as power units in vital war instruments and mechan- 


isms, had not previously been offered in the market. 


SEASONED — because Oster has been building simi- 


lar motors for 15 years, exclusively as original equipment 
for its own appliances. 


OEPEN DABLE — because Oster’s peacetime require- 


ments have always called for 
the very qualities which are 
essential in war applications: 
Light weight, maximum power 
in minimum space, precision 


manufacture, ability to stand 
-0024 to .25 H.P. ; 
Complete i in housing: up under abuse. 
1%” dia. by 2742" long to 
34%” dia. by 5%” long. * 
Windings: diene, series, 
or split-field 3-lead re- 


versible series. Also per- JOHN OSTER MFG. CO. of illinois 


manent magnet motors 1” 


dia. by 2%” up. GENOA, ILLINOIS 
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SISTER TO THE 


"Micro Switches Act 
Dependably as Landing 
Gear Limit Switches 


Illustrated here is one of the Pan American Airways’ 
huge 42% ton Transocean Clippers. In the inserts are 
shown the landing gear and the Micro Switches which 
are used as limit switches on Pan American’s Grum- 
man Widgeon trainers. This plane is often referred 
to as the “Little Sister to the Clipper.” 


These trainers are used for training the intrepid pilots 
who fly the giant Clippers over the seven seas. Be- 
cause of the nature of the work performed, it is 
obvious that every precaution must be taken, every 
contingency provided for. That is why Pan American 
depends on the rugged dependability of Micro Switch. 


Thumb-size and feather-light, Micro Switch is amaz- 
ingly rugged, resists vibration, and requires no level- 
ing. It operates precisely at the same point for millions 
of operations with lightning-fast contact action. It is 
accurately built to exact standards from precisely 
made parts. Its performance characteristics can be 
changed to meet functional requirements. 


Micro Switches are used to perform many different 


functions in aircraft. Special brackets, actuators, and 
aluminum housings are available for this purpose. 
For heavy duty service such as machine tools, there 
are Micro Switches enclosed in steel which can be 
sealed against dirt, dust, water, oil, metal chips and 
other foreign particles. 


All Micro Switches can be supplied with a variety of 


actuators to meet all needs. Micro Switches operate 
on pressures as low as one ounce and movements as 
low as .0002”. Micro Switch is listed by Underwriters’ 
Laboratories with ratings of 1200 V.A. loads, from 
125 to 600 volts A.C. 


Every engineer should have a copy of Micro Switch 
Handbook Catalogs which tell and illustrate the prin- 
ciples and applications. Handbook Catalog Number 
60 deals with Micro Switch in general, and Number 
70 is written specifically for aircraft applications. 


Micro Switch Corporation, Freeport, Illinois 


Branches: 43 E.OhioSt., Chicago * 11 Park Place, New York City 
Sales and Engineering Offices: Boston * Hartford » Los Angeles 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO 


Made Only By Micro Switch 


CLIPPER”? 


© 1943 


SWITCH 


Corporation... Freeport, Illinois 





Sealed To Give Switch Contacts Positive Protection 


Against The Hazards Of Dirt, Dust, Sand And Oil 


More than five years ago the 


Allied Control Company’s en- 
gineering staff anticipated the 
need of a sealed switch that 
would give positive protection 
to the contacts against the haz- 
ards of dirt, dust, sand and oil, 
the greatest factors in switch 
failure. 

Today thousands of Allied 
A3 and A5 Sealed Switches 
are vital components in many 
of the newest types of aircraft 
and ground equipment and 
are giving reliable and de- 
pendable operating perform- 
ances in such theatres of war 
as Africa, China and Alaska 


where climatic conditions 
cause failure of ordinary types 
of equipment. 

The operating characteris- 
tics called for in many switch 
applications are so rigid that 
every component is microm- 
eter checked and after final 
assembly all operating charac- 
teristics are individually pre- 
cision inspected to insure de- 
pendable, long life operation. 


OPERATING CHARACTERISTICS 
OF ALLIED A3 and. A5 SEALED 
SWITCHES: 


CONTACT ARRANGEMENTS 
Single pole single throw. 

A3 — normally closed, double break. 
AS — normally open, double break. 
CONTACT RATINGS 

Non-inductive, 50 amperes at 12 and 24 
volts DC and 110 volts AC. 
OPERATING PRESSURE 

1% to 3% pounds. 

PLUNGER TRAVEL 

Travel differential 0.006 to 0.012 of an 
inch. 

OVER TRAVEL 

0.050 to 0.070 of an inch at maximum 
pressure. 


VIBRATION 


10 G for either horizontal or vertical 
positions. 


WEIGHT 


5 ounces. 


DIMENSIONS 
1-15/16 by 1-15/16 by 1-19/32 inches. 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVE. (AT 79th STREET) NEW YORK, N.Y. 


FACTORIES: NEW YORK CITY + PLANTSVILLE, CONN. + CHICAGO, ILL. 
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ON ELECTRICAL COIL FORMS! 


QUICK CHECK LIST 
COUPON FOR 


COMPLETE S$ TORY! 


FP ae 


| ) 
ace, 
ST PRICES WHEN YOUR COIL FORMS 


COME WITHIN THESE STANDARDS 
5 MAXIMUM of 10 holes for coil for 


«1 OUTSIDE DIAMETERS between 1 inch and 3 inches. 
to 7/32 inch thick with maximu 


«2 WALL THICKNESSES between 5/32 in. and 9/32 in. ‘1 
<3 LENGTHS up to 9 inches (with better prices oo 
5 maximum of 14 grooves 


shorter lengths). 
4 maximum of 20 holes for coil forms 1, inch and *7 TOLERANCES OF general 
or not less than + 0.010 inches. 


9/32 inch thick with maximum of 4 holes 
* Proposed A.S. A. Standards. 
n Insulators may be had in almost an 


tapped. 
In addition to low-cost standard types Corning Multiforr y other size or shape. 


you ENJOY LOWE 


ms 5/32 inch 
m of 2 holes 


to the inch. 


dimensions +2.0 %, but 


——— Glass Works 
nsulation Division | 
,» Dept. M-53 C i 
- orning, N. Y. 


l as 
e e sen us estimate on coil orms as per attache 
blueprint and data below 


cup THIS COUPON 70 YOUR 
BLUE PRINT- MAIL T ODAY 
FOR ACCURATE QUOT ATION! 


rex Insulators 


LX” is re ered trade-mark and tndicates manufacture by Corn 1 s. 
a Aust d 
trade-mark 
1 
U ‘ u 1 € 
ng ass Vork 
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TO SUPPLY— 
DELTABESTON 





Power Cables to turn the wheels of war 
industries—cables that control and transmit 
the nation’s electrical might. 


DELTABESTON 


Shipboard Cables which are vital to the 
nation’s fighting ships—cables that supply 
power, light, heat and communications, 


DELTABESTON 


Switchboard Wires to maintain electrical 
control circuits—for wiring swinging panel 
connections, general switchboard and all 
other types of control apparatus, 


DELTABESTON 


Aircraft Wires to equip our flying armada 
with power, lighting and communication 
systems and instrument wiring. 


* & 8 





In short, to supply dependable wires and cables in TON Wires and Cables in 194X... when they'll be 


sufficient quantities to help win the war sooner. available to you. 

And in accomplishing this great task we’re learn- For additional information about DELTABESTON, 
ing today to do tomorrow’s job better. New methods of write to Section Y532-12, Appliance and Merchan- C 
manufacture, better products and superior designs... dise Dept., General Electric Co., Bridgeport, Conn. 


these are the results of finding new ways to do old G-E DELTABESTON Wires and Cables are distrib- 










d nationally by Graybar Electric Co., G-E Supply 
jobs better. These revolutionary methods and ideas Comvuatiaiiine 1B Mes. ee UpP") C 
add up to better and more dependable DELTABES- chandise Distributors. eat EN» 
« Mi \| 
we, ! ¢ 
z = 
) GENERAL &) ELECTRIC : : é 
| “%¢ 7 © 
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You don’t need oversize anyway when 
you use F-M Copperspun Mofors 


The fact that W.P.B. restrictions prohibit the purchase of 
extra size in a motor is nothing to worry about. Fact is, 
rmada ne this restriction will conserve critical materials and save 
ai | eS ae you money—because, with Fairbanks-Morse Motors with 
Copperspun Rotors on the job, you don’t need extra size or 
extra horsepower to protect the motor in tough service. 
You can run F-M Motors with Copperspun Rotors under 
full load indefinitely without danger of damage, because 
these motors depend on extra 
quality rather than extra size for 
their stamina. 

The winding of the Copperspun 
Rotor is centrifugally cast, in one 
piece, and of pure COPPER. Cop- 
per has better thermal character- 
erchan- istics. Copper has better electrical 
Conn. = ~ =f characteristics. No other rotor 

distrib- a ia winding is cast of COPPER. 
Supply Fairbanks, Morse & Co., 600 
S. Michigan Avenue, Chicago. 
Branches with service stations 
throughout the U. S. and Canada. 
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—ALL we can 
—the BEST we can 


—as FAST as we can 


This is America’s simple formula for victory. 
Nothing less is good enough in the urgency of 
battle. And nothing less, on the home front, is 
worthy of our valiant fighting men. To them, we 
at Simpson make this report. We are manufac- 
turing many times more Simpson Instruments 
than ever before . . . making them the best that 
skill and experience, and resolution, can produce 
... and turning them out at a pace we would 
have thought impossible just a short while ago. 


SIMPSON ELECTRIC COMPANY 
5200-5218 Kinzie Street, Chicago, Illinois 





INSTRUMENTS THAT SPAY ACCURATE 


Buy War Bonds and Stamps for Victory 
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ALCOA HAS THE ANSWER 


There are several Government-approved 
oxide-coated finishes for aluminum, 
which may be applied by the Alumilite* 
process. Each has its own identifying 
symbol and name. You'll certainly run 
across them in your war work, if you’re 
making aluminum plane or instrument 
parts which require protective finishes. 

Some of these finishes serve as base 
coatings for paint, providing surfaces to 
which the paint is highly adherent. All 
offer increased resistance to corrosion. 


Some look like uncoated aluminum. 


“Patented process 


Some are colored or black. 

If you are stymied by lack of informa- 
tion on Alumilite finishes—what their 
symbols and names mean, where the 
finishes should be used, how they are 
applied—get in touch with us. 

Or, if you’re puzzled with some ques- 
tion about aluminum alloys and their 
fabrication, come direct to us, too. 
Alcoa engineers have spent a lifetime 
finding the answers to just such ques- 
tions. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh, Penna. 


OG ALUMINUM 
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No sir, this motor is not a quitter. 
It has a built-in Klixon Motor Protector. It works 
at peak capacity continuously with safety. It also 
takes a normal overload. But the minute an over- 
load becomes dangerous, the Klixon Protector 
cuts the motor off the line until it cools to a safe 
operating temperature — then the motor can start 
up again. Burnouts are thereby prevented. The 


motor stays on the job. Waste caused by burnouts 





UIT? 


-jin Time of WAR ? 





is eliminated. Repairs, delays and motor replace- 
ments are avoided. 

Now, with the hot summer months coming up, 
specify Klixon Protectors with all the motors you 
buy. You'll get longer life out of your motors and 
you'll have fewer motors quitting because of burn- 
outs. Any motor—A.C. all sizes and D.C. up to 30 


volts—can be supplied with Klixon Protectors. 


LIxON 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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These COOK BELLOWS Switch Facets. 


Vr. Design Engineer, May Solve Some 






















It Is **Tailor-Made” This is the “Spring-Life” Principle 
To Do The Job You Specify The'"Spring-Life” principle employs 


a patented method of construction 
in which diaphragms or flanges are 
joined alternately at their inner and 
outer peripheries. Each flange is 
characterized by a flat section with 
radial corrugations and cupped in- 
side and outside edges. 


The Cook Bellows Switch is “tailor-made” to meet your 
design specifications . . . It can be designed to operate 
on pressure or vacuum, with pressures as low as one 
ounce and higher than 100 pounds; with vacuums as 
low as 4" or complete vacuums. 





Cook Bellows Switches can be provided with normally 
open or normally closed contacts. They are provided 


Radial corrugations in each flat sec- 
with quick make and close contacts rated at 10 am- 


tion provide greater stiffness or 
greater resiliency as desired, add 
materially to the life of the bellows, 
Cook Bellows Switches are corrosion resisting, with- and permit closer control of flexi- 
stand severe shock and vibration, are not affected by bility. 

temperature variations, withstand a 10 G. test. They : 





peres, 110 volts; 5 amperes, 20 volts . . . come in single 
pole, single throw, or single pole, double throw. 


Flexure in the assembled bellows 
takes place at both the inside and 
outside curved section when pres- 
sure is applied. 


can be mounted in any position without affecting the 
operating characteristics of the switch. 





Various sized bellows can be supplied, depending on the 
job to be handled. Cook Bellows Switches will be sup- 
plied complete with all fittings or in skeleton models to 
suit individual requirements. Adjustments can be sup- 
plied on these switches to compensate for ranges in field 


Diaphragms are lock-seamed and 
solder is flowed into the groove, 
eliminating air bubbles and assur- 




















SS 
a = 7 

ce- applications. S . ing strength. 

The Cook Bellows Switch can be operated with air, = The action of “Spring-Life” construc- 

. nm . . . . SS . . . . 

vases, or fluids . . . The switching mechanism, which the 3 tion is like a long spring under ten- 
up, “Spring-Life” Bellows unit will easily outlast, can be re- me sion. Therefore, when pressure is 
vou placed without effort. ‘ applied to the outside, it is neces- 
, Send us your specifications and we shall be glad to give : sary to mount the bellows in a cup 
and you complete data applying to your particular problem. ' as shown. 
irn- 


30 
in THIS BOOK GIVES YOU THE ANSWER 


Send for it 


pn OO fae i 
coatiialion oe eacmagn, of tone, Geto | COMPANY 


specifying your requirements for ovt-of-the- 
ordinary bellows applications. We will send es : : 
you @s meny copies as your engineering . 2700 SOUTHPORT AVE.. CHECAGO, TLE. 
department may desire. 





TURING MAY 1943 





Take a Look at TOMORROW— 
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Century Form J 
otor 





CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Missouri 


Offices and Stock Points in Principal] Cities 


Mr. Now: Look at the 
Century Form J Motor — 
it sheds chips like a duck 
does water. 


4 






i 
Mr. Postwar: That's fine 


—lI've got to take advan- 
age of every detail to 
protect production. 
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a especially to assure greater protec- 
tion than the usual open motor, Century Form J, 
General Purpose Motors have a protecting hood 
over the upper half of the motor, preventing fall- 
ing solids or dripping water from entering vital 
motor parts. This is particularly advantageous 
when motors are installed below the work level 
on machine tools — constantly exposed to falling 
chips of metal. 


This extra protection is made possible by Cen- 
tury’s scientifically designed ventilation system 
which gives positive cooling to motor windings 
and bearings and assures rapid heat dissipation. 


This is only one example of the improved Cen- 
tury Motors being developed under the demands of 
Wartime production. Now and after Victory, Cen- 
tury anticipates — and meets — your needs. 


up to 600 horsepower 


One of the Largest EXCLUSIVE Motor and Generator Manufacturers in the World 
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Who else 
needs help at 
35,000 feet? 


T FIRST GLANCE, you might think that 
\ no one else needs help to fly at high 
altitudes—once you’ ve supplied the air- 
plane’s crew with oxygen masks and 
heated flying suits. 

But, as Army and Navy Air Forces 
engineers found out a few years ago, 


uch is not the case. 


At high altitudes, as electrical engi- 
neers know, the electrical wire and cable 
in a plane need help too. It’s now com- 
mon knowledge that the distribution of 
electrical energy becomes more difficult 


to control as the air gets rarer. 


Today, the Army and Navy have an 
electrical insulation which resists the 
effects of corona at high altitudes. They 
got it by putting the problem up to the 
electrical industry. In solving this prob- 
lem, electrical design engineers skillfully 
put Fiberglas to its best use by combining 
it with the newest improved impregnants. 

Yet, these Fiberglas combinations have 
not only the virtues of . . . high dielectric 


strength and high corona resistance. 


They are also moisture-resistant .. . 
highly resistant to heat . . . unaffected by 


most acids. 

For all these good reasons, the avia- 
tion industry’s demands for Fiberglas 
have been constantly growing with the 


fast-expanding output of planes. 


lhe demands for Fiberglas- — 
insiilated motors and generators 
in planes have also greatly in- 


creased. In addition, the grow- 





ing use of electrical equipment for Navy 
ships and many types of Army mechan- 
ized fighting and transport units has 
resulted in further demands for Fiber- 
glas insulation. 


To meet these demands, the 
production of Fiberglas was 
greatly increased last year . . 
output is still being expanded 



























































every month, and will continue to be. 


For both the electrical industry and 
Fiberglas are determined to do every- 
thing possible to make Fiberglas avail- 
able for every vital wartime use. 

. 2 e 
Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas Can- 
ada, Ltd., Oshawa, Ontario. 
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FIBERGLAS* ELECTRICAL INSULATIONS 


*T. M. Reg. U. S. Pat. Of. 


MAY 1943 69 








THE ONLY REAL 
HERMETICALLY-SEALED RESISTORS 


..- that will stand the most severe salt water 


immersion and temperature shock tests 


STYLE "B” ” 
90 WATTS 


. ad 


¥. 
AY 


STYLE “A’’ Ea 
120 WATTS © 


STYLE "F" 
10 WATTS 


B STYLE "D” 
35 WATTS 


STYLE "C” J 
50WATIS | 


STYLE “MFA” 
PRECISION 
7.5 MEGS. MAX. 


STYLE “MFB” 
PRECISION 
4 MEGS. MAX. 
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POWER WIRE WOUND RESISTORS AND METER MULTIPLIERS 


These Koolohms, designed for the toughest 
resistor applications facing the industry today, 
again emphasize the importance of exclusive 
Koolohm construction features combined with 
Koolohm engineering ingenuity in solving al- 
most any wire wound resistor problem. 


For Koolohms are entirely different from 


~ 


conventional wire wounds. There are no other 
resistors like them. No other type of resistor 
can match their performance on exacting jobs. 
AVAILABLE WITH NON-INDUCTIVE WINDINGS. 
Get the facts! Write for catalog and sample 
Koolohms. SPRAGUE SPECIALTIES COM- 
PANY (Resistor Division), North Adams, Mass. 
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NOW READ ABOUT DUREZ PLASTICS’ 
CHEMICAL RESISTANCE! 


Exasorate TESTS for chemical resistance take up to a year to make. Measured in 
war-production hours, you haven't time to make your own. 

You've got to rely on the maker’s specifications. This fact throws the spot- 
light on the behind-the-scenes story of how Durez determines the chemical re- 
sistance of its molding compounds. 

First, specimens for testing are molded with minimum cure and no special 
care to obtain maximum density or strength. Bars, /2”x 2”x 5”, are then weighed 
to the nearest milligram and measured to the nearest thousandths in 3 dimen- 
sions. These bars are then submerged in the respective liquids—maintained at 
25° C. to 30° C. 

Dimension change, weight change, flexural and impact strength are deter- 
mined at the end of one week, one month, six months, a year. In all calculations 
the “as received” condition is taken as 100%. 

Upon removal from the chemicals, the specimens are washed with running 
water, wiped with a dry cloth, then weighed and measured without delay. After 
weighing and measuring, all specimens are allowed to air dry one week and are 
again weighed and measured. All data given in tables is that obtained after the 
one week air dry. Changes in dimension and weight are expressed in per cent. 
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DUREZDZ 75 Black CHEMICAL RESISTANCE--Six Months Exposure 


CHEMICAL %o Te Z WwT% APPEARANCE FLEX. IMPACT 


PER IN. 


TURING 


Sulphuric Acid 30% 
Sulphuric Acid 3% 
Sodium Hydroxide 10% 
Sodium Hydroxide 1% 
Ethyl Alcohol 95% 
Ethyl Alcohol 50% 
Acetone C. P. 

Ethyl Acetate C. P. 
Ethylene Dichloride 
Carbon Tetrachloride 
Toluene 

Heptane 

Sodium Chloride 10% 
Distilled Water 

Nitric Acid 10% 
Hydrochloric Acid 10% 
Acetic Acid 5% 

Oleic Acid 

Ammonium Hydroxide 10% 
Sodium Carbonate 2% 
Hydrogen Peroxide 3% 
Sodium Hypochlorite 5% 


1 
2 
3 
4 
5 
6 
7 
3 
9 
10 


he 


Here, you have laboratory-accurate specifications of the 
chemical resistance of Durez molding compounds. You can 
depend on the Durez plastic selected to “fit the job.” The 
above table shows in complete detail the specifications 
for Durez 75 Black. Naturally, we will be glad to send you 
the specifications of any of our other molding compounds. 
Or better yet, send us your specifications and we'll recom- 
mend the plastic best suited to your purposes. And, war 
Specifications permitting, our laboratories always stand 


ready to develop a special molding compound to meet 
unique requirements. 
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> | 
1.56 


4.6 
1.08 


15 
69 
17 
83 
34 
46 
31 
19 
1.08 
1.18 
98 
1.17 
1.32 
23 
1.51 


DUREZ PLASTICS & CHEMICALS, 
265 WALCK ROAD, 


Sl. Dull 

Few Pimples Sl. Dull 
Swollen Pimpled Dull 

Dull Many Small Pimples Etched 
Sl. Orange Peel 

Sl. Dull 

Swollen Dull Pimpled Orange Peel 
Dull Pimpled 

oO. 

oO. 

oO. 

oO. 

oO. 

oO. K. 

Dull Rough Cracked 

Sl. Dull Pimpled Rough 

O. K. 

O. K. 

O. K. 

©. &. 

Sl. Dull Few Small Pimples 
Deeply Etched 


Normal 


8500 
7100 
4000 
6200 
9800 
3900 
5000 
8950 
10200 
9400 
9700 
9700 
3700 
3700 
6450 
3700 
9300 


8000 


4600 
4000 


Abbreviations in the above table are as follows: W—Width, T—Thickness, L—Length, Wt— Weight, 
Flex—Flexural strength in pounds per square inch. Impact-foot pounds of energy per inch of notch. 


210 
210 
175 
-185 
230 
205 
175 
240 


INC. 
NORTH TONAWANDA, N. Y. 


PLASTICS THAT FIT THE JOB 
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The Diesels in These Landing Boats have Pistons of 


Petey 





The use of ArmaSteel pistons cannot 
swing the tide of battle, or reduce in 
any measure the difficulty of this mili- 
tary operation. 


Yet ArmaSteel is used, and for these 
valid reasons: It insures longer piston 
life and reduces maintenance, as demon- 
strated by the service record of Arma- 
Steel pistons in Diesel engines. It speeds 
production of pistons because of its ex- 


ceptional machinability, and because 
ArmaSteel castings conform closely to 
final shapes. It conserves critical mate- 
rials by replacing steels and alloys for- 
merly used in this application. 


Scores of diversified parts are today 
being built of ArmaSteel by war indus- 
tries. ArmaSteel is qualified to serve 
in your present production and future 
developments. 


SAGINAW MALLEABLE IRON 
DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 





CAST FOR A LEADING ROLE 






IN INDUSTRY 





*Reg. U. S. Pat. Off. 


ELECTRICAL MANUFACTURING 








=n 06UlCl(“ iY SY 





URING 


Flexible Varnished Oil Tubing 


Resistant to deteriorating influences 
and meeting the diversity of require- 
ments essential to withstand general 
breakdowns, moisture absorption, acids, 
alkalis, etc. 


Extruded Plastic Tubing 


Incorporating the most advanced de- 
velopments of the plastic art as applied 
to electrical insulation. Especially ap- 
Ea to conditions whercin em- 
ittlement from the effects of sub-zero 
temperatures must be met. 


Varnished Glass Tubing 


Resistant toYextremely high heat, is 
perfectly suited for heavy duty operat- 
ing conditions, confined areas where 
ventilation is at a minimum, and other 
similar applications. 


Wire Identification Markers 


To meet rigid ordnance specifications, 
are available in any size, length or 
color, with any marking. Made of 
standard TURBO tubing, thereby con- 
serving the use of critical materials such 
as rubber, metal, vinlyte, etc. Non- 
projecting, snug-fitting. 
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TURBO .. 


carrying the ball 
in this game, too! 


And that's only part of ‘the story. The behind-the-scenes role is 
another. Research, experimentation, testing for innumerable ap- 
plications . . . for extremes in operating conditions . . . for increased 
efficiencies and dependability—that’s the other side. 

When. bombers fly for commerce again, when ships ply the sea 
lanes with travelers and cargoe, and tanks return to foundry 
melting pots . . . TURBO will endow new meaning to all-purpose 
electrical insulation. 

Industrial equipment, tools and machines, appliances, radio, tele- 
vision, civil aeronautics, therapeutic and surgical devices, labora- 
tory apparatus, etc.—all will benefit from the new electrical and 
mechanical advantages, properties and characteristics of TURBO 
. . . gained now when they are needed most. 


Specimen boards, with samples of each TURBO product, together with 
a list of standard sizes, will be sent promptly on request; write now. 


WILLIAM BRAND & CO. 


276 FOURTH AVENUE, NEW YORK, N.Y. 325 W. HURON STREET, CHICAGO, ILL. 


Fo Vangisbe oil tubing, Saturated Sleeving, Cambric, Cloths and Composites 
~*~ 








tt takes more than a wishhone 


**If wishes were horses, then 

beggars would ride’’— 
The truth of that proverb 

cannot be denied. 
And yet as you wish for 

the enemies’ rout— 
What is it you’re doing 

to bring it about? 


You’ve given some blood 

to the Red Cross, you say, 
And for the war’s end, 

it may be, that you pray. 
And, also, perhaps, you’re 

an Air Warden, too— 
And you work like a beaver, 

the weary day through. 
You save kitchen greases, 

you’re salvaging tin— 
Good Boy! That’s the spirit 

that helps us to win! 


It’s for people like you, sir, that 

these lines are meant— 
Now, what about Bonds? 

Do you top Ten Per Cent? 


When you think of those boys 

down in Guadalcanal, 
(It may be among them’s 

your son and his pal) 
Don’t you ask of yourself, in 

your comfortable chair, 
**Just what can I do for 

those fellows out there, 
Who’re fighting for millions 

of codgers like me, 
Who are too old to fight— 

that we may stay free?”’ 
We poorly repay them, 

however we try— 
But good partial payment 

are Bonds that we buy! 


Of none of us, may it be writ: 


**This fellow did not do his bit.°° 
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ELECTRICAL HEATING ELEC MENT 


WIRE 


DETROIT, MICHIGAN 
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In Central Pumping Systems, con- 
tinuous operation of pump to maintain 
pressure or vacuum in piped -lines, 
means needless waste of electrical 
power because maximum available 
pressure or vacuum is required only 
at intervals or intermittently. 














Based on potential maximum 
load, why install costly, more 
horsepower than is needed to run 
partly, or intermittently idle 
pressure or vacuum lines... why 
pay forneedlesselectrical current? 





There is a loss in all pipe-lines-due 
to dissipation of pressure or va- 
cuum, which means loss of horse- 
power. Also, long pipe-lines cause 
condensation, involve leaks, re- 
pairs and costly installation for 
each subsequent additional outlet. 





In a Central Pipe-line system, one 
single repair item in either pipe-line, 
tank, pump or motor lays up entire 
vacuum or pressure system, dislo- 


cates entire production schedule. 








Wherever you need Vacuum or Pressure, 


PLUG IN A Compact MOTOAIR PUMP 


Dependable? We've sold hundreds of industrial and War plants 


for scores of different purposes, as machine 


@ NO DRIVES : 7 : 

accessories or independent units for clean- 
@ NO GUARDS ing or laboratory work. They are pulsation- 
@ NO BELTS free, with less parts to wear out; made in a 
@ NO GEARS wide range of sizes and types. 


Send for Catalog Details... 
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NEW JERSEY MACHINE 


CORPORATION 
1540 Clinton Ave. 






SucceEstTion- Box! 





“Piping” vacuum or air-pressure to various parts of 
an industrial plant is as obsolete as the old, ban- 
ished system of pulleys, belts, etc., in the transmission 
of power. Too many factors of cost—in lost power, 





repairs, installations, needlessly high electric current 





usage and “time-out,” make the Central Pump- 
ing System a headache for effective production. 


HUNDREDS OF PLANTS NOW USE INDIVIDUAL 


MOTOAIR PUMPS 


Motoairs are COMPACT! Fit into small space! Per- 
mit splitting horsepower into fractional units suitable 
















for independent use by each outlet unit. Pressure or 





vacuum is always available, with switch-on; switch- 






off economy in current used and in wear-and-tear! 












Chicago office 
325 W. Huron St. 


Hoboken, N. Jd. 


They wanted to get a 


COLD fighting plane 


wv wy" t uly “Wy 


up for work ork FAS 


...and Cities Service Oil Co. designed an electric heating unit f 
to do it with a sheathing made of an INCO Nickel Alloy 





Do you need a specialized metal for an unusual piece 
of war equipment? Are you developing a new post- 
war electrical product which requires special charac- 
teristics in a metal? 


If so, chances are you'll find exactly the metal you 
want among the INCO Nickel Alloys. For example, 
there's the story of the heating unit referred to above. 


Starting an airplane engine in a hurry when it’s 
bitter cold has long been a problem because the oil 
often gets as thick and sticky as cold vaseline. So the 
Research Division of Cities Service developed a 
special electrical heating unit. 


This device not only heats the transmission oil to 
130°F. but has a. thermostatic control which holds 
it there. Consequently, regardless of the outside 
temperature, the plane's oil is already warmed up, 
ready for instant take-off. 


In order to heat the oil fast without burning it 
or coking up the unit, the heater circulates the oil 
rapidly, thereby eliminating the possibility of local- 
ized hot spots. A material that would maintain a fast 
heat transfer rate was required for sheathing the 
heating element. 


Cities Service selected Monel for this application 
because it stays bright and clean at the operating tem- 
perature of 400°-450°F. There is no decrease in the 
rapid rate of heat transfer from corrosion or scaling. 


If you have a problem along related lines, write 
for our bulletin ““Heat Transfer through Metallic 
Walls."’ You are also invited to call upon INCO’s 
Technical service for aid on any question regarding 
other special characteristics in a metal. There, too, 
you may find a really workable solution with an 
INCO Nickel Alloy. The International Nickel Com- 
pany, Inc., 67 Wall Street, New York, N. Y. 
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-INCO NICKEL ALLOYS 


MONEL © “K” MONEL © “S” MONEL @ “R” MONEL © “KR” MONEL © INCONEL © “Z” NICKEL © NICKEL 
Sheet... Strip...Rod... Tubing ...Wire...Castings 
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SCALE B 


AMOUNT OF UNBALANCE 


8023939 


Try to elude this sensitive hand, you gremlins of vibration! 
You'll be caught—isolated— magnified as much as 1,600,000 
times. And your measure will be taken. 

The pre-testing of high-speed rotating parts is but a simple 
meter reading with Gisholt Dynetric Balancing Machines. It’s 
done in a few seconds—the most important seconds in the life 
of any rotating part. For it is here that unbalanced forces are 


eliminated to prevent vibration, noise, and excessive wear. 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue * Madison, Wisconsin 


Look Ahead... Keep Ahead... 
With Gisholt Improvements 


() 


= bm / At Gisholt, the Army-Navy “E” and 
+ A, the Treasury Flag fly side by side 
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onto, Ontario 


Tor 


Cnicago, firwi- 


eler Avenue, 
In Canada: Canada Illinois Tools, Ltd 
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Dehydrated food saves shipping space. 
Compressed dehydrated food briquettes 

Save still more space. 

Thus, one supply ship can now carry 

The food equivalent of ten supply ships... 
And each ship can provision ten times 

As many soldiers as ever before. 

Air conditioning and refrigeration equipment 
Makes possible these dehydrated food bricks . . . 
Dependable and efficient cooling equipment 
Provided by General Electric. After the war, 
When air conditioning and refrigeration 
Will again become available to the public, 
Take advantage of G-E experience 

In the fields of air conditioning and 
Commercial and industrial refrigeration . . . 
Turn to General Electric. 

Air Conditioning and Commercial 

Refrigeration Department, Division 435, 
General Electric Co., Bloomfield, N. J. 


ir Conditioning by GENERAL @ ELECTRIC 
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Tips for Designing Air Impelling Units 


No. 7 of a series 


OBSTRUCTION BEFORE OUTLET, 
NOT STREAMLINED CAUSES 
ROARING 
y 
[ if 


= INCORRECT LOCATION 
- OR SHAPE OF CUT-OFF 
CAUSES WHISTLING 


EXCESSIVE SPEED CAUSES 
EXCESSIVE NOISE 


A. C. IN MOTOR CAUSES 
HUMMING, OFTEN AMPLIFIED 
o BY HOUSING 


TOO LIGHT METAL FOR 
HOUSING CAUSES DRUMMING 


LOOSE CONSTRUCTION 
cer Vb Se as: 


— 


NON-RESILIENT MOUNTING 
INCREASES VIBRATION NOISE 


Some Causes of Excesstve Nozse 


1. causes of excessive noise in blower 


wheel units can usually be traced to one or 


more of the various points illustrated above. 
While the noise induced may be slight in itself, 
amplification may be imparted by the housing 


and cause it to be objectionable. 
In most cases, the remedy is apparent, once 
the cause of the noise is known — for example, 


a mere change in weight or weight distribu- 


tion may eliminate humming due to resonance. 


Prevention of objectionable noise is but one of 
many important factors in the design and con- 


struction of air impelling units. 


By consulting Torrington’s Research Laboratory, 
preferably during the early design stages of a 
unit, costly changes and production delays may 


be prevented. 


~~ WOIRRWN GLONM 


MANUFACTURING COMPANY, TORRINGTON, CONN. 


MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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HATEVER electrically-ener- 

sized products you are build- 
ing—motors, generators, reactors, 
transformers, meters — the basic 
problems of wartime manufacturing 
are similar. 

You must conserve strategic ma- 
terials, and at the same time main- 
tain high product performance. You 
must eliminate production difficulties 
that limit plant output. You must 
avoid unnecessary extravagance. 


The choice of the right electrical 
steel for each specific use helps to 
An efficient 
core material reduces the magnetiza- 
tion required to produce a given re- 


solve these problems. 


sult, and consequently saves copper. 

If you are not certain that the 
proper grades of electrical steel are 
being used in your products, our eng 
neers can help you solve your appli- 
cation problems. They are ready to 
help you take full advantage of the 


It’s more important than ever 
to use the RIGHT Electrical Sheets 


KILOLINES PER SQUARE INCH AVE NO ¥-G-11% 
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CORE LOSS CURVES for the U-S-S 
Motor, a suitable grade of core steel 
for many types of rotating machines, 
such as for the exciter of a turbo- 
generator unit, as shown at the left. 


el 
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consistent quality and laboratory- 
controlled properties of all grades of 
U-S-S Electrical Steel. It’s one way 
to make sure you're using the night 
core material in your products. 


. - . 


For complete engineering information and 
characteristic curves on all grades of U-S-S 
Electrical Steel, send for your free copy of 
Technical Bulletin No 2. Please use your 
business letterhead. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Pittsburgh and Chicago 


United States Steel Supply Company, Chicago, ¥ archouse Distribaters 
United States Steel Export Company, New York 


MrT eo STATES STEEL 
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e could truthfully il- 

lustrate this adver- 
tisement with ships, planes, 
tanks, or jeeps with 
practically any electrified piece of 
mechanism serving on the fight- 
ing line or on the production line. 
In every one of these devices 
somewhere — motor, generator, 
transformer, tube or control, 
there is a vital spot where the 
maximum of insulation depend- 
ability is essential— and there 
you find Mica. In many cases it is 
Macallen Mica. 


In your product engineering work for 
post war production you are going to 
use Mica where no substitution is pos- 
sible — and also for that extra margin 
of safety, you will use Mica wherever 
there is any element of doubt. 


Macallen Mica is the product of 50 
years of specialized skill and exper- 
ience in processing Mica to its greatest 
possible usefulness. Our engineering 
department will cooperate with you. 


50th Anniversary book — Macallen & 
Mica — Yours for the asking. 


PRODUCTS 


Compressed Sheets—Mica Pa- 
per, Cloth, Tape, Heater Plate, 
Compressed Sheet Tubing—Com- 
mutator Insulation—Compressed 
Sheet Washers—Insulating Joints 
and Canopy Insulators—Railway 
Specialties—Domestic and Im- 
ported Raw Mica. 


THE 


MACALLEN 


COMPANY 


16 MACALLEN ST. BOSTON 


CHICAGO: 565 W. WASHINGTON BLVD. 
CLEVELAND: 1005 LEADER BLDG. 
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...the American Military Machine must be equipped with EG 
superior materials of war. To this end, DeJur Aircraft and 
Electrical Instruments, Potentiometers and Rheostats are built 


to the most critical standards of quality and precision. Behind 


them are twenty-five years of experience and laboratory re- Cle 
ass 
search. Before them stands the future of the democratic way M 
a 
of life. Neither you nor ourselves can afford to falter now. c 
: as 
Det 
Awarded Sie Exe nce in P i "ar 








SHELTON, CONNECTICUT 


NEW YORK PLANT: CANADIAN SALES OFFICE: 
99 Hudson Street, New York City 560 King Street West, Toronto 
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MORE THAN EVER - -- £2 tmportant to keep buying War Gonds and Stamps 
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LET’S GET TOUGH! 


EGYPTIAN SPECIAL CLEAR LACQUER 
is Meeting With Unqualified Success 
On All Fronts 


Over Black Oxide coated articles such as machine gun 
parts, buckles, gas mask fittings, etc., this newly formulated 
EGYPTIAN finish provides full protection against: 


Corrosion from salt spray. 
Staining and spotting in handling. 


Cleaner and far more lasting than the use of oil on the 
assembly line. 
Many war contracts require such a finish. 


Easy and economical to apply. 








Details on Request. Send for the 1943 edition of our important book 


"U. S. Government Specification Finishes."' Ask for ''Spec"’ Book EM 





THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER, NEW YORK, N. Y. 


al EGYPTIAN 
iol Supesiot FINISHES 


MAY 1943 











































Although present Bodine production 
facilities are entirely devoted to the 
war effort, Bodine engineering service 
is still available to help you solve 
your motor application problems. 


Choose Right Bearings 
for Your Job 


Ball and sleeve type bearings each 
have special advantages for use in 
small motors, and it is important to 
choose the right type for the job the 
motor has to do. For example, ball 
bearings will take up moderate end 
thrust and side pull without special 
construction. This type is the one 


most suited to high speed motors. 




















However, sleeve bearings are quieter 





running and lower in cost. Where ex- 
cessive side thrust is not present, asin 
most motor applications, they are very 
satisfactory. Modern graphite- and 
oil-lubricated sleeve bearings make 
lubrication failure rare when even a 








minimum of attention is given. 





* * * * 
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FRACTIONAL HORSEPOWER MOTORS 
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TROUBLE-SHOOTING—II 

Electric motors of all kinds, and espe- 
cially small ones, usually operate with 
little trouble and therefore get little 
attention. In normal times a motor 
which is damaged by poor lubrication 
or dirt can be replaced or rebuilt rather 
easily, but this is wartime. 

Today, even the most inconspicuous 
motor should be given regular attention. 
Replacement may be difficult, if not 


impossible. Besides, by making what 
you have last longer, the materials we 
have will go further. Don’t waste what 
you have, even though you might be 


able to replace it. 
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EXCESSIVE SPARKING 

Small signs of trouble that might pass 
with little notice in ordinary times should 
be checked very carefully today. Exces- 
sive sparking at the commutator, for 
example, means that copper and brush 
materials are being wasted, and stop- 
page of the motor may cause a serious 
breakdown elsewhere. Look for uneven, 
high, or low commutator bars, high mica 
which can easily be cut down, or per- 
haps brush trouble. Weak brush springs 
or sticking brushes provide poor contact 
and therefore sparks. If the motor still 


sparks after checking these possible 


Save these bulletins on motor servicing 


BODIN 


LAST LONGER 


x +%K§$ * we * 


sources of trouble, armature winding 
may be shorted. Resistance tests wil 


then have to be made. 





IF MOTOR IS NOISY 


Regular knocking or clicking may 
mean that foreign material has fallen 
into the motor. Excessive humming or 
brush chatter may indicate worn bear- 
ings, and uneven air gap. Also, if motor 
is old or has recently been repaired, 


rotor may be out of balance. 





ATTENTION PREVENTS 
TROUBLE 


Regular inspection and use of good 


motors will prevent most trouble. Bodine 
motors, for example, operate for long 
periods of time without failure because 
they are carefully manufactured to 
meet high precision standards and are 
engineered to meet the need of each 
individual application. They can be 
relied upon to give years of trouble-free 
service with a minimum of attention. 





. You will find them helpful for future use. 
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THE NEW JERSEY 


A DIE CAST PROJECTOR 
FOR SERVICE 


Most of the castings can be identified on the projector 


One of the country’s leading producers of motion picture 
equipment is now turning out special sound projectors for 
the exclusive use of the armed forces. Motion pictures are 
a “must” in this war for training—and for entertaining 
service men. Says the Commanding Offcer in Iceland: 
“Motion pictures are as necessary to the men as rations.” 

As is evident from the zinc alloy die cast parts grouped 
around the complete assembly in the above illustration, the 
new projector is practically all die cast. Here you see the 
inherent advantages of zinc alloy die castings fully utilized 

economy, complexity, accuracy and strength 

This item deserves a place in your post-war product 
planning file 


HOW WOULD YOU 
PRODUCE THIS PART? 


We would like to be able to place the part illustrated below 


ZINC COMPANY 


HORSE HEAD SPECIAL 


Py tol 


UNITED 
STATES 


ALLOY POT 


publication issued for many years by THe New Jersey Zinc Company to report on 
trends and accomplishments in the field of die castings. Title Reg. U.S. Pat. Off 


ELECTRICAL MANUFACTURING EDITION No. 9 


in the hands of every design engineer in the country. It is 
an outstanding example of the ability of the die casting 
process to produce unusual shapes in one piece—in zinc 
alloy. 

The photograph gives sufficient detail—in lieu of ex- 
amining the actual part—to ask “How else could it be 
produced at comparable cost?” As cast in zinc alloy the 
part is 34” in diameter, and weighs 1 lb. 6 oz. Its use? 
that’s a military secret 


LESS MACHINING WITH 
DIE CASTINGS 


Because of the complexity of form, the accuracy of detail, 
and the smoothness of surface obtainable in zinc alloy die 
castings, the parts so produced usually require little or no 
machining. There are many instances where a simple trim- 
ming operation to remove flash metal is all that is necessary 
to put the castings in service. 

When machining is required, however, the free-cutting 
zinc alloys insure easy, rapid metal removal—with long 
tool life. For full information on current machining pro 
cedure with zinc alloy die castings, write for a copy of the 


bulletin “Practice In Machining Zinc Alloy Die Castings.” 
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‘Tomorrow's Engineering 


IT ALL TAKES TIME TO DO AND CHECK 


Little indeed within human accomplishment comes like a bolt from the 
blue. Progress offers a long record of sometimes directionless struggles, 
infinite pains and repeated attempts that stretch back to the dawn of 
things as they are. Just so with post-war planning. Those who think that 
bright new achievements will spring overnight from the mere existence 
of new materials, new potentialities and war-learned lessons are due for 
disappointments. Many months of planning, experimentation, checking 
and re-checking, testing and production tooling (to say nothing of 
marketing analyses and programs) must precede the commercial avail- 
ability of new products capable of standing on their own feet in competi- 
tion for the purchaser’s dollar. One looking ahead as a visionary must 
ever, as a practical person, temper his hyperopia with a studied glance 
at either side, yes, and to the rear. 


ELECTRICAL VS. HYDRAULIC FEEDS AND DRIVES 


Not so long ago, machine tool men were greatly stimulated by the 
possibilities of introducing hydraulic components within their otherwise 
electrically energized products. They foresaw the availability of slow 
reciprocating and rotating operations with infinite speed variations under 
instantaneous and certain control and at lower costs besides. Now, three 
or four years later, we find such development engineers to a measure 
itting disillusioned. High pressures must be adequately sealed for long service 
_ long life, leakages are undesirable from many aspects and that initial fine 
xy pro accuracy of control is lost when pressures and volumes disappear in slow 
of the and small ways, cost factors become affected and efficiencies fall. To take 
ings. electrical energy, transfer it to an hydraulic system and apply it to 
commercial tasks is one point of loss but, where a constant delivery 
hydraulic pressure generator is involved, the relief valve dissipates 
considerable energy in the form of heat so that in some instances the 
valve has had to be “‘refrigerated”’ and in others only superficially cooled 
by within-the-product lubricants or cutting oils. 

Thus, even so simple and specific an engineering-design decision as 
that of electrical versus hydraulic drives is subject to extreme change 
and variable conclusions on the part of responsible engineers. 

There is plenty of time for post-war planning, provided it be started 
soon enough, and very little danger indeed of spectacular overnight 
successes with designs which literally pop from the mind of the imaginative 
creator to possible commercial availability. 

















































Some Lessons 


ERTAIN control functions are simple, reliable, 
and easily obtained electrically while others are 
difficult or 

the product operation does. not justify. Again, 


require auxiliary apparatus which 
there 


are combinations of simple functions that do not mix 


well. Basic functions may well be reduced to startu 


] 


‘| 
stopping, reversing, speed selection, overload 


protec 
tion, sequence interlocking and precision timing.* 
\s most machine-tool motors are relatively small, 


\\ hen 


other types are required, conventional starting means 


they are designed for across-the-line starting 
can usually be incorporated in the control. Stopping 
is not always so easy. This is especially true when it 
is not satisfactory to let the machine coast to rest. To 
prevent this, mechanical or electrical braking can be 
utilized. 

applied by 


+ 


The mechanical brake is conventionally 
ed across 


a spring and released by a magnet connec 


the motor terminals. The likelihood of its releasing 
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“IRCUIT for plug-stopping machine from eit] 





tion of operation. Where relays specified have con- 

tacts for plugging forward and reverse closed only dur- 

ing actual plugging Operation, normally closed contacts 
can be omitted 


with a single-phase condition on the line can be greatly 
reduced by connecting it to a phase other than that 
supplying the control circuit. Independent release of 
the brake without starting the motor can be effected 
by an auxiliary relay, but since the control circuit must 





be energized, special precautions may be necessary to 
prevent the hazard of starting the motor through built 
in limit switches when the machine is turned over by 
hand. This can usually be accomplished satisfactorily 
by having the switch that releases the brake simul- 

* Among those feature discussions of such basic functions there 
have appeared in ELEctricAL MANUFACTURING: starting (March 
1943), brakes (Sept. 1942), reversing (August 1940), variable 
speeds (April 1942), overload protection (January 1942), se- 
quence interlocking (February 1942), precision timing (March 
1941). 
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In Supplying Machine Controls 


Of Experience 


taneously open the desired number of other control 
circuits. But where independent release is not required 
ften it is satisfactory to have a hand release on the 
rake; this should, however, open a safety switch it 
the control circuit so the machine cannot be put into 
supposedly normal operation with the brake off. 

There are two conventional methods of electrical 
stopping, in addition to some unusual ones like eddy 
current brakes. One is the single motor method: the 
other is the two motor method. 

The single motor method is called plugging with a 
and consists of an across-the-line phase reversal, whicl 
is highly effective. Maximum line current depends o1 
the characteristics of the motor—such as its effective 
ness as a generator. It will always be less than twice 
locked-rotor current, and with high inductance squirrel 
cage motors may nearly equal locked-rotor current 
Usually no increase in starter size is necessary althoug! 
for more-or-less continuous operation at speeds in ex 
cess of 5 per minute there is a de-rating of the starter 
(Nema Recommended Practice). 

Plugging is used extensively with standard motors 


for emergency stopping, but for frequent operation o1 
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PAAR errr 
the 


Because those electrical problems in —_ ee ee ee = 
heavy duty product development ee ee Pig. | 

ull voltage transposition cannot be used with de. 
work tend to repeat themselves from motors but they can te stopped by dynamic braking 
time to time, a few lessons within the he armature is disconnected from the line and shorted 
experience of a control manufacturing through a low resistance with the field energized. Re 
engineer who has collaborated often sistance is likely to be about twice to four times the 
with individual engineer-designers of armature resistance; the lower it is the greater the 
complete products should be helpful. braking effect, but this is limited by the permissible 


So here they are: starting, stopping, armature current. In general, any dc. motor can be 
° ° } >¢] <7 fective fro “ther direction of 
reversing, speed selection, overload jus stopped. It is effective from either lirection of 
. . . rotation and no plugging relay or zero speed switch is 
protection, sequence interlocking and . See ms 
aad a ‘ required to prevent reversal, as 1s necessary when plug 
precision timing functions (as they : : 
Ko fing an ac. motor. However, its effectiveness depends 


ingly or in multiple) with im- ie eee 
appear singly o multip ) on its operation as a generator and is theretore propor 


plications for many another product tional to the speed so operation will be sluggish with 
than the machine tools from which high inertia loads . 
é they directly derived. The two-motor method is, in practice, limited to ac. 
It consists of two motors phased to run in opposite di 
PPP PDD PD PPD ID DD PPD PDD DDD PA dh dll ed rections. For plugging, a zero speed switch is required 
( \dvantages of the two-motor method are faster action 
wuitomatic machinery a special motor may be required. ind increased thermal capacity for frequent operation 
Single phase motors are available which are suitable Speed of braking arises from the fact that the plugging 
i tor plugging (or plug reversing) but standard singl 
“ hase motors are seldom usable and the presence of 
sort of starting switch practically eliminates it 
, It is important that there be no overload protection it 


circuit: therefore a standard reversin: 


| 
t y 


ie plugging 


y ! | SS s 
starter is not suitable (although it can usually be re 
wired without much trouble). When plugging is re 
juired from both forward and reverse directions it is 
ustomary to use two sets of starters, unless they are 


operated on 2-wire control The reason is that the 


REVERSE FORWARD 
Liar LIMIT 
SWITCH F SWITCH 





Fig. 3. D' AGRAM of single spindle milling machine includes 
spindle, work, and pump motor. Pump operates 


only when both others are running 


THERMAL ELEMENT 
| oooe 


ol + i 
MECH. INTERLOCK 
reversing motor can be energized at the same in- 


REVERSING CAPACITOR MOTOR true when plugging with a single motor for unless 


stant the forward motor is de-energized. This is not 


sufficient time is allowed for the forward contact to 





extinguish any arc completely, a phase short circuit will 
Fig. a Oa automatic reversal with interlocks is provided ccur when the reversing contactor 1S closed. Even 
here by forward limit switch and tv ircuits. If +] { ; ; : : 
here by forward limit swit ee ee though this delay may be only a small fraction of a 
circuits are tied togetner, normally open contacts with 1 . ‘| 7 ; { i . B . 1 | 
’ a r : <¢ ‘on 1t St > ‘ > “TT ae S > a < 
hold-in contact R must be inserted at X as . ees a peuvicre. pul increased t - —_ 
capacity 1s the main advantage of two motors. Usually 


two standatd motors can be used where one special 


ugging relay, or zero speed switch, is a 2-wire auxil- motor would otherwise be required. Choice must de- 

and 2-wire and 3-wire control do not mix read pend on a weighing of supply and cost factors for a 

They can be mixed by using two 2-pole auxiliary given specification point and is a problem which can 

i ‘lays, but in the case of Size O and 1 starters the le most advantageously discussed between the engineer 
nall difference in cost seems to favor the use of two designer and the motor manufacturer 

ets of starters which give longer life because the serv- With ac., whether plugging or using two motors, a 

1s divided between them. With larger starters, and phase failure on the reverse circuit (such as by a 

irticularly if plugging is infrequent, auxiliary relays blown fuse) will cause the motor to single phase in its 

ay be more economical. An important and frequently forward direction and not plug. In many cases this 

erlooked point is that the overload relays must be is a definite hazard. Phase failure protection is avail- 
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Fig. 4. 


LEFT SPINOLE | 12 Y use of selector switch this 
circuit allows jogging of L 


and R_ without 


RIGHT 
SELECT SPINOLE 


SWITCH 





able but it is expensive and-is frequently inconvenient 
to apply. In spite of these objections it has been fre- 
quently specified unnecessarily. A good safeguard is 
an additional overtravel limit switch to open all con 
trol circuits. Where limit switches are impractical a 
midget de. generator can be attached to the motor shaft 
and its output connected through a time delay relay to 
the shunt coil of a non-automatic-reset magnetic relay 
with normally closed contacts. The time delay relay 
closes about one second (or more, depending on the 
inertia of the load) after the plugging circuit is ener- 
gized and if plugging is not effective, the generator 
voltage will be sufficient to operate the magnetic relay. 
But if it is only necessary to be sure the machine does 
not run for an appreciable time after plugging is at 
tempted, a simple time delay relay which disconnects 
the plugging circuit in a few seconds is satisfactory. 
In any case, ample overtravel provision must be de- 
signed into the machine. This can be reduced if neces- 
sary by a mechanical brake. 

When reversing or speed changing is effected auto- 
matically—as by the tripping of a limit switch—it 1s 
important to remember that this switch, if spring actu- 
ated (quick make and break), will probably snap over 
considerably faster than the magnetic contactor which 
it controls, even when the latter is small and has a 
straight line vertical motion. This contactor can be 


interlocked with the reverse or other speed 


contactor 
mechanically, so a short circuit is not produced, but 
if this type of reversal is a normal function of the 
product, constant strain on the mechanical interlock 
may cause excessive wear in it. The correction is easy 

if the type of control to be used is discussed with 
the manufacturer of the reversing starter he can in- 
corporate additional auxiliary contacts, normally 
closed, which electrically interlock the coil circuits so 







OVERLOAD RELAYS SPINDLE | 


alin. O-" 
$2 





simultaneous 
operation 


PD ck AM 


providing overload protec- 
tion. Series 
pump circuit. 
protection is given by connecting 

contact P to point B 


ONTROL for 2-spin- 

dle milling machine 
is also illustrated in Fig. 
Three auxiliary con- 
tacts are needed when 
pilot light operates with 
any one of the motors. 


JIEW of 2-spindle- 
milling-machine con- 
trol diagrammed in Fig. 6 
Pilot light is in panel 
with push buttons. 


Fig. 5. 


of arrangement 


relay is used in 
Full three-wire 


RIGHT SPINOLE 


that the second coil cannot be energized until the first 
has dropped out. Sometimes automatic re 
versing is required from only one direction and then 


only one normally closed contact is needed. 


contactor 


MULTI-FUNCTIONS BY INTERLOCKS 


EK L-CTRICAL interlocking of reversing starters is 
shown by Fig. 2. This is a complete elemen 
tary diagram of the control for a horizontal press de- 
signed to remove a bending arbor from a gun part. 
The part is placed in the machine and the start button 
pressed ; as the arbor is pushed out it is caught by the 
operator and the reversing is done automatically while 
the operator is otherwise occupied. Time is thus saved. 
Failure to plug or reverse does not create a hazard 
since a rack on a slide will disengage a gear-reduced 
driving-pinion and it is merely necessary for the oper- 
ator to push it back in place after the trouble is cor- 
rected. This particular diagram is for a single-phase, 
3-wire, capacitor type, plug-reversing motor and the 


Fig. 6. 


Fig. 7. 
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automatic action occurs in one direction only, hence 
The 


circuit 1s similar to others now used on a variety of 


only one normally closed contact is required. 
special machines: for example, machines to polish the 
insides of propeller hubs. 

Where multi-speed motors are necessary, present 
recommendations to conserve materials are for the use 
of consequent pole rather than separate winding mo 
tors. But where the cycle calls for instant reversal at 
. different speed, the separate winding motor offers 
the advantage of increased thermal capacity and should 
he considered on that basis. Also, if its control is to 
be built up in a special panel, it is sometimes possible 
to use two standard starters without a mechanical in- 
terlock and not require the normally closed contacts 
The interlock cannot be omitted 
rom consequent pole starters, but on starters for sep 


referred to above. 


rate winding motors its use is more by custom than 


real necessity ; 


st ()yverload protection should be provided for all mo 
° tors \ machine is just as idle when a small motor 
. burns out as when a large one does. One exception is 


hat the relays should be omitted from the plugging 
circuit where the motor is arranged to be plug stopped 
not automatically reversing. 

[It is generally undesirable to have one motor or por- 
tion of the machine running if another has tripped be 
cause of an overload, 
le ill overload relays in series so that the tripping of any 


This 


For this reason it is best to have 


ne shuts down all motors. feature cannot be 


ise, 
the 
9 SELECTOR 


era Pump 
eS 





Fig. 8. (CONTROL A.) for 2-spindle machine interlocks pump 


with non-reversing feed motor. (B) shows changes in 


basic diagram for automatic or manual selection of speed 
or direction variables. 


id with manual starters, and is one objection to their 
use. But on the other hand, there are occasions when 
iS not necessary to have the relays in series and this 
t should be specified to reduce the work of wiring 
d often improve delivery. 
When manual starters are used for coolant pump 
tors it is customary to take the control for the rest 
the machine from the load side of this starter. A\l- 
ugh frequently satisfactory, it does not provide an 
portunity to operate the other portions of the ma- 
Cine for set-up operations without the pump. 
Indeed, set-up and checking operations tend to com- 
cate the otherwise relatively simple problem of elec- 
‘al interlocking for the proper sequence of opera- 
Set-up work is likely to require the independent 
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Fig. 9. ARRANGEMENT with selector switch for test or set- 
up operation of W or S motors in single groups. 
P must be started. 


Before all can run simultaneously, 


operation of portions of the machine contrary to the 
established cycle. A switch can be provided to throw 
out all interlocking and provide independent operation 
of each motor and auxiliary device. But there is con- 
siderable danger that the operator will then leave the 
machine running in this position without the benefit of 
the various interlocking safeguards that have been pro- 
vided for it. To overcome this it is preferable to have 
the circuit so arranged that with the switch set for 
independent operation, all of the components cannot be 
operated, or that they cannot all be operated simul- 
taneously. Sometimes it is not even necessary to use 
a switch to accomplish this, as will be seen from some 
of the accompanying figures.* 

Fig. 3 shows connections for a single-spindle mili- 
ing machine. For set-up, either the spindle or work 
motor can be operated alone, but when both are started 
the pump motor also starts. This is accomplished by 
having, on the starters for the work and spindle motors, 
two auxiliary contacts which are connected in series 
to the coil of the starter for the pump motor. 

Fig. 4 represents a portion of the circuit for any one 
of a great many machines. Left and right spindles 
or drives may be run temporarily (or jogged) by 
holding down the corresponding start button. The 
pump will not run because the selector switch is open. 
It is necessary to close this two-position switch to have 
either L or R operate continuously, and then the start- 
ing of either L or R starts the pump. It will be noted 
that L and R seal in through an auxiliary contact on 
the pump starter; this is not essential but is a con- 
venient arrangement if there are auxiliary safety 
switches, such as pressure or liquid level gages in the 
pump circuit. 

Sometimes motors are used with overheating pro- 
tective devices built into them. In the case of small 
single-phase motors this relay may interrupt the motor 
current itself, and in order that the tripping of this 
relay may shut down other motors, a circuit as shown 
in Fig. 5 can be used, either alone or in combination 
with other arrangements. The principle feature of 

(left and 
right spindles) can be jogged at will, but only seal in 


this circuit is that the various contactors, 


Continued on p. 162 


* Various elementary control circuits shown are not intended to 
represent any particular type of machine. Designations Left, right, 
spindle, work, etc. are entirely arbitrary, and P, which usually 
refers to pump, can be any motor which should be idle during 
the period of operation devoted to set-up. 
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N ALL sides of us we hear of a spectacular new 

science—a magic that cures disease, fires guns, 

controls steel production—does any one of a 
million things, in fact. While it is true that electronics 
is a relatively new field, its wonders have been known 
to man for more than half a century. 

The sudden and concentrated attention that it is 
getting today is due the fact that we are just beginning 
to realize a few of its potentialities. One new appli- 
cation snowballs along and picks up a thousand more. 
Pushing the snowball and rolling it faster than ever 
is the war and its insatiable demand for new and better 
weapons. Electronics has thus advanced to a_ point 
that probably would not have been reached otherwise 
until the 1950’s. By Victory Dav hundreds of other 
applications will be uncovered and developed. 

Important to the bustling young industry is the fact 
that almost all electronic devices for war have direct 
applications in peace. It is not such a far cry from the 
controls of a modern bomber to the heating controls of 
your postwar home. Nor is it out of range for a blast 
furnace control, now making flawless steel, to adjust 
someday the intensity of the illumination in your living 
room or library. 

The fact is that electronics is quietly bringing 
about a revolution in our way of doing things— 
from manufacturing, to living and even in eating. 

The word electronics is, in a sense, synonymous 
with control. A young physicist in one of our research 
laboratories likes to say that putting electronics into a 
thing is like adding brains. Today we are “adding 
brains” to our machines at an unprecedented rate. To- 
morrow almost all machines, everything we use, whether 
in work or play, will be able to think—think faster 
and more accurately, in many instances, than the in- 
dividual running the machine. 

Because of this quality, the electron is moving into 
many an old line industry not even remotely connected 
with the science. In addition hundreds of other con- 
cerns are finding that electronics can do a given task 
with a speed, safety factor and accuracy unequalled 
with mechanical or electrical controls. Viewed in this 
light, it does not seem unusual for such firms as the 
Minneapolis-Honeywell Regulator Company to be in 
the midst of a research and expansion program centered 
about the electron. 

Since 1885, Minneapolis-Honeywell has been in the 
control business, starting first with a simple thermostat 
to control temperatures in domestic dwellings and lead- 
ing up to the maze of controls being made today to 
regulate heat, cold, air, gas, water, molten steel, liquid 
rubber, pressure vessels and hundreds of other items 
closely related to our everyday way of life. Its con- 
stant objective, from the very beginning, was to build 
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You Will Probably Be Doing It 
Electronically — After The War 


better and safer controls. Thus it was that we pro 
eressed from mechanical to more complex electrical and 
mechanical-electrical controls because electricity can 
be harnessed to do a better job quicker, more effi- 
ciently and with greater dependability. Even other 
mediums such as air or liquids served as controlling 
media. For the same reason our research organiza- 
tion began delving into electronics almost a decade ago. 

\t first this research program was directed towards 
improving existing controls or developing completely 
new ones for peace-time products. But this research, 
started in peace, was ready and available to meet un 
foreseen war needs. Long before Pearl Harbor, com- 
pany engineers had been burning lights late at night 
in the laboratories devising methods of adapting elec- 
tronic principles in solving problems presented to us 
by the armed forces. 

Military censorship forbids revelation of what we 
are making, but the fact remains that a newcomer in 
the electronic field is turning out electronic devices 
on a production line. It is this ability to break down 
into simple tasks a job once considered complicated, 


BY HENRY F. DEVER 
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ODAY going into military aircraft only, the electronic 
ice indicator (A) will be available for all planes after 
the war. It is a device to indicate the thickness of ice on 
a plane wing and turn on the rubber de-icers at the exact 
moment they become most effective. This is at 1 in. of 
ice. With less the break-up is ineffective and only serves 
to provide a matrix for further accumulation. With more 
the air pressure faces too difficult a task. The pick up plate 
contains an electrode which is sensitive to disturbances in 
dielectric conditions between it and the de-icer boot. So 
sensitive as to indicate the least film of ice, the unit 
ignores rain or fog. B—Exhaustive shop, field and labo- 
ratory tests preceded the final development 


and to produce intricate devices on a large scale, that 
points to the trend of the future. Having taken elec- 
tronics out of the laboratory and disrobed it of its 
aura Of mystery, industry has proved without a doubt 
that the electron is here to stay. 

The story of that plant is being repeated hundreds 
of times over today and, while almost all of these 
tactories have sprung up to make machines of war, 
Far from it. 
Almost all of these newcomers can and_ probably 


Victory Day will not close their doors. 


ill continue in production with modified versions of 
heir current production. Therein lies the secret of 
ectronics’ versatility. 

The most down to earth, common device used to il- 
lustrate the force of electronics is the electron tube 
at we associate with the radio. This tube represents 
versatile development which can do more extraor- 
nary things than any single device yet created—from 
e transformation of sound vibration into electro- 
agnetic impulses to the testing of the amount of 
tamin content in an article of food. 

In his book on electronics, Ralph G. Hudson, pro- 
‘sor of engineering at Massachusetts Institute of 
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Technology wrote, 


“It is quite probable that the ad- 
vancement of the science during the next quarter of a 
century will relate more definitely to electronics than 
to any other subject. 
expected to suggest practical applications of electronic 


Kach step in progress may be 


theory which will give man increased control of the 
forces of nature.”’ 

And those practical applications the professor fore- 
cast are becoming realities in ever increasing volume. 
Applications of the electronic tube that can feel minute 
irregularities; tubes that hear inaudible noises; that 
smell smoke or war gases; these things, and thousands 
more, are realities today. 

Not reported so frequently in the public press are 
other applications of the electron tube that are finding 
an important place in manufacturing—tubes to control 
the production of gasoline, steel, rubber, synthetics, 
and chemicals. These are the applications that have 
come from the instrument makers and the producers 
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of industrial controls. One of these companies, the 
Brown Instrument Co. of Philadelphia, a subsidiary 
of Minneapolis-Honeywell, has recently developed a 
new control which has created much interest among 
those concerned with industrial instruments for tem- 
perature regulation. This machine, employing unusual 
principles, is a continuous balance potentiometer pyro- 
meter. Making feasible extremely accurate and re- 
sponsive pyrometers free from cyclic action, undis- 
turbed by vibration or the position of installation, the 
continuous balance principle has stirred the imagina- 
tion of far-sighted instrument engineers to the possi- 
bilities for a new approach to the solution to many 
types of control and measuring problems. 

A potentiometer pyrometer may be defined as an 
electrical instrument which measures temperature by 
balancing the electromotive forces generated by a 
thermocouple against a known voltage from a battery. 
The known voltage is varied by means of a contactor 
along a slide wire across which the battery voltage 1s 
impressed. The position of balance is reached when 
the two opposing voltages are equal and no current 
flows in the balancing circuit. Since the emf of the 
thermocouple has a definite value for each temperature, 
the position of the contactor along the slide wire can 
be calibrated to read directly in temperature. 

The method of operating the conventional self-bal 


OUT OF IRONS INTO AIRPLANES 





Metal disks that were placed circuit under conditions of 


in the electric irons of excessive temperature and 
peacetime manufacture to thus flash a light upon the 
control the temperature oi instrument board of the 
the product are today going plane. There is an operat- 
by the thousands into pro- ing lever for each light tell- 
tective controls, sponsored by ing the pilot where carbon 
Westinghouse, for various dioxide should be released, 
military planes. \ttached to extinguish a fire caused 
to motors, and located at by a tracer bullet, a leaking 
other strategic spots, these gas tank or an overheated 
thermostats serve to close a motor of an auxiliary. 
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S indicated in the accompanying text, this electronic 
potentiometer flight recorder makes plane flight test- 
ing a greatly simplified job. At the Douglas B19 tests it 
prepared automatic chart recording of the temperatures 
of each of the plane’s 72 cylinders, of carburetor, exhaust 
and fuel line temperatures as well as of pressures on wing 
struts, bulkheads and tail surfaces—a job previously 
thought to be impossible. 


ancing potentiometer pyrometer has been to determine 
the condition of unbalanced voltage in the circuit by 

galvanometer. Deflection of the galvanometer pointer 
in one direction or the other, depending upon the 
direction of unbalanced voltage in the circuit, is am 
plified mechanically and the position of the slide wire 
contactor is periodically shifted to the point of balance 
by a motor driven system of levers, pawls, and gears. 

The operating principle of the continuous balance 
potentiometer utilizes the same “null-balance” measur- 
ing circuit, but differs basically from conventional svs- 
tems because its balancing operation is continuous and 
not periodic. The galvanometer and its associated 
mechanisms are replaced by a continuous balance unit. 
This unit electrically amplifies the unbalanced voltage 
in the measuring circuit to provide the energy neces- 
sary to operate a rebalancing motor which repositions 
the slide wire contactor and the recording pen or in- 
dicating pointer. By this means not only is continuous 
balance achieved, but also increased measuring, sensi- 
tivity is gained and fewer moving parts are required. 

To secure the electrical amplifications of the unbal- 
anced dc. voltage in the measuring system, the con- 
tinuous balance unit first converts this de. unbalance 
into an alternating current. This alternating current 
is then amplified in voltage and power by the elec- 
tronic system to the point where it can be used to 
drive a reversible balancing motor. 

This new Brown electronic instrument has already 
found many varied uses. For instance, test data on the 
Douglas B 19, one of the largest planes, was made 
with these electronic recorders and did a job previ- 
ously thought impossible. It automatically printed on 
paper during the test flight the temperatures of all 72 
cylinders of the four motors, changing temperatures 
of the carburetor, exhaust and all of the fuel lines, the 
pressures on wing struts, bulkheads and tail surfaces. 
Because of its compactness, the recorder has been found 
particularly valuable in obtaining many useful record- 


ings of performance at different points in single-seater 


pursuit ships where it is impossible to carry aloft a 
group of test engineers in addition to the pilot. Cap- 
(Continued on p. 158. 
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Pressure-Actuated Controls 


For Processes And Operations 


RESSURE-ACTUATED devices are available to 
control product operation in response to any pres- 
sure that may be exerted upon them. This applies 
whether the pressure be that of steam, air or other 
gases, water, oil or other liquids or be the negative 
pressure of a vacuum. In vacuum-actuated devices, 
Many 
manually-operated controls might properly be classed 


the pressure if that of the surrounding § air. 


as pressure-actuated since they fuuction in response to 
the pressure of the finger on a push button* or to the 
mechanical pressure of a product part on a lever, as in 
the limit switch.+ These types are not, however, re- 
viewed in this discussion—confined entirely to con- 
siderations allied with automatic response to built-up 
pressures of actuating mediums. 

Pressure control consists of a pressure-sensitive ele- 
ment working in conjunction with a switch or other 
element of the product. As an example, consider the 
device by which the pressure in a compressor, line or 
tank is maintained. The control is set for desired 
maximum and minimum limits. As soon as the opera- 
tion of a compressor or pump has established the de- 
sired maximum pressure the control functions to cut 
off the current of the motor by which the compressor is 
operated. As soon as the pressure falls to the mini- 
mum setting, the control effects the closing of the motor 


* See “Push Button Stations That Match War-time Product 
Needs.” ELectTRICAL MANUFACTURING, August 1942. 


+ See, “When Travel of Machine Parts Must Offer Control 
Impulses.” 


November 1939. 


starter, the compressor or pump resumes operation and 
continues until the present maximum point is agait 
reached, the motor is then stopped and the above cycle 
repeated when the minimum point is reached. 


FOUR BASIC TYPES OF CONTROL 


OMMONLY encountered types of pressure and 
C vacuum switches are: (A) diaphragm, (B) bel- 
lows, (C) bourdon tube and (D) piston or plunger. 
This classification is thus based upon the nature of the 
element by which the units are caused to function. 
Pressure-actuated controls may also be classified by 
the character of their operation as, (a) two-position, 
two-wire, (b) two-position, three-wire, (c) floating 
and (d) proportioning. 

Two-position, two-wire control provides for but 
two positions of the controlled device as, when used 
with a solenoid valve, open and closed position. When 
applied to a motor control it provides only for an on 
and off connection but not for reversing. 

Two-position, three-wire control takes one position 
when one pair of the three wires is energized and an- 
other position when the other pair is energized. This 
tvpe of control is thus suited to the operation of mo- 
tors, motor switches or motorized valves, directly or 
through the control of a pilot circuit. The latter offers 
some specific advantages. 

Floating control, three-wire system performs the 
function of a double-throw switch in that there is a 


SOME SPECIFICATION POINTS FOR PRESSURE-ACTUATED CONTROLS 
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BOURDON TUBE 
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Oil-Pressure 
Systems 
P ilot-Controlled 
Valves 
Pneumatic 
Pumps 
Refrigeration 
Safety Shut-off 
Valves 
Solenoids 
Vacuum Pumps 
Water Pumps 


Air 
Conditioning 
Air-Operated 
- Valves 
Ammonia 
Systems 
Brine Pumps 
Chemical 
Industries 
Damper Motors 
Gasoline Pumps 





Octane Control 
Valves 
Oil Systems 
Process 
Industries 
Processing 
Control 
Radiator Valves 
Refrigeration 
Scavenging Air- 
craft Engines 
Vacuum Pumps 





Acetvlene Motor 
Systems Operation 
AirCompressors Pneumatic Ammonia Over-fire 
Ammonia Controls Evaporators Control 
Systems Pumps Boiler Process Control 
Carbon Dioxide Refrigeration Regulators Steam Dampers 
Systems Solenoids Refrigerant Refrigeration 
Caustic Soda Steam Evaporators Systems 
Pumps Generators 
Hydrogen Sulphur Dioxide 


Systems 


Liquid Controls 


Compressors 
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Those several basic types of pressure- 
sensitive switches generally available 
in many forms and sizes offer gener- 
ous aid to the product development 
engineer who seeks a process or oper- 
ations control component responsive 
over a wide range of performance. 
Gas or liquid, hot or cold, positive or 
negative pressures, highly sensitive to 
change or broadly responsive—they 
are all there; ready for specification 
in the war or peace-to-come product 


dead neutral point at which no movement takes place 
when the control medium is between the limits of the 
controller differential. This provides a device for use 
with reversing motors which may operate in one di- 
rection or the other under influence of the controller. 

Proportioning control provides for motion of the 
controlled device in proportion to the deviation of the 
measured medium above or below the control point. 
For every such position there is a definite position of 
the controlled device and this type of control is in 
effect a multiple position unit. Such a system uses a 
controller with an adjustable rheostat, the adjustment 
being under control of the measured quantity. The 
controlled device is operated by a reversing motor, the 
connections of which also contain a rheostat whose ad- 
justment is under control! of the motor position through 
a linkage with the motor shaft. The two rheostats are 
connected in a resistance bridge circuit with a balanc- 
ing relay the function of which is to detect any un- 
balance of the resistance bridge. The relay controls 
the action of the motor so that when any unbalance 
occurs, due to changes in the measured quantity, the 
motor moves to restore this balance. Hence a definite 
motor position is obtained for every controlled position. 
\s this system operates on low voltage, a transformer 
is used as a part of the balancing system. 
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no pressure and vacuum regulation fall within the 

functions of a dual line that covers pressures up to 
500 ps! Vacuums up to 30 in. mercury, and pressure and 
vacuum differentials of 1 to 60 psi. and 2 to 16 in. mer- 


curv, respectively. This is the low pressure unit 
I 





Diaphragm type controls.—Of various types of pres- 
sure controls, that employing the flexible diaphragm* 
is the simplest and usually the least expensive. Where 
great accuracy is not demanded, controls of this type 
are acceptable for a wide range of applications. They 
are designed to open or close contacts on changes of 
pressure and may be used with any gas or liquid which 
will not have an adverse effect upon either the rubber 
of the diaphragm or the bronze or steel parts of the 
switch. Where such deterioration might take place, 
as in handling corrosive liquids and gases, special con 
struction is involved. 

Essentially, the diaphragm control consists of a pres 
sure chamber provided with a diaphragm and a quick 
acting make-and-break toggle switch which functions 
in response to the movement of the diaphragm. Pres- 
sure switches are made to open the motor circuit, or 
a pilot circuit, upon the attainment of a predetermined 
pressure and to close it upon the reduction of pressure 
to a predetermined minimum. for some purposes the 


OR extremely close 

regulation of pressures 
a system such as this may 
be used. The switch (A 
and at the left (B) is op- 
erated by a temperature- 
sensitive bulb, upon a de- 


crease in pressure. This 


causes the spring-loaded sts aie 
contact tongue ofthe pres- Lee ee. 
sure switch to complete aw + Ne. 
the circuit between the R P s 


4 > ale » 3 SERIAL HO 
and W terminals. This an 
rie) 


io 


makes the power unit run i 
toward the open position 
SO as to increase the pres- 
sure. In doing so, the 
contact-making brush of 
the potential dividing 
rheostat (keyed to the 
motor operator driving 
shaft) moves in a direc- 
tion to increase the volt- 
age on the pressure switch 
solenoid coil until the re- 
sultant increased pull of 
the armature is sufficient 
to position the contact 
tongue between the R and B contacts. This breaks A 
the circuit and stops the power unit at a new po- 

sition ot supply. An increase 1n pressure would 

Operate similarly but to opposite effect 


B 


OPENS VALVE 


ph CLOSES VALVE 





action is the reverse of this as they open when the pres- 
sure is minimum and close when pressure is maximum. 
The generally accepted standard is that the contacts 


* See, “To Electrically Control Fluid Levels and Pressures,” 
\ugust 1940. 
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( CMnntaTe types are not un- 50 psi. (close on rise 
usual. A—High-low pressure con- 


trol. Low side range, 25 1n. mercury to 





pen at high pressure and close at low; otherwise they 
‘re classed as for reverse operation. These switches 
or controls are manufactured in a number of sizes 
which are rated according to the maximum pressure 
for which they are suited but they may be obtained for 
operation on pressures ranging from those approxi- 
mating 10 Ib. per sq. in. up to those suited to 5,000 Ib. 
per sq. in. This does not apply to any individual switch 
but to the various sizes throughout the complete line. 
Commercially standard vacuum switches are available 
to control up to 26 in. of mercury. The difference be- 
tween the point at which a pressure switch opens and 
that at which it closes is the pressure differential, or on 
vacuum switches the mercury differential. Most of the 
standard pressure switches have a non-adjustable dif- 
‘erential which is fixed at the factory to meet the user's 
requirements and cannot be changed on the job. A 
differential adjusting attachment is, however, made for 
some of the pressure switches. This can be mounted 
directly on standard switches and permit an adjust- 
ment from normal to approximately twice normal. A 
lock-out lever may also be supplied which will hold 
the contacts open regardless of the position they would 
normally take. 

When a pressure regulator, or switch, is used in 
connection with a compression system, it should be 
equipped with an unloader valve by which the back 
pressure on the pump or compressor is relieved so that 
it does not have to start against the back pressure that 
has been established in the system. This unloader 

ive, which may be mounted on the side of the pres- 


sure switch, is connected by a line of 14-in. tubing into 


the discharge line between the compressor and the stor- 
e tank. To prevent “bleeding” the tank, a check 
lve should be installed in the discharge line between 
unloader connection and the tank. The unloader 
valve is held closed by the air pressure while the motor 
ing the compressor is running and, when the switch 

ns and shuts down the motor, a mechanical move- 
ment releases the valve and thus positively releases the 
pressure so that the motor does not have to restart 
against pressure. The released pressure, when the 
e opens, is sufficiently vigorous to blow the valve 
r of dirt and condensation and prevent clogging. 
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High side, 125 to 
250 psi. Copen on rise 
pressure controls of the bellows type in 


a common case. C—Pressure control 


B—High-low and temperature regulator in common 


case with solenoid motor starter. 


Bellows type controls.—In many of the designs of 
pressure controls and regulators, an expanding bellows 
is employed as the actuating element in place of the 
flexible diaphragm. One advantage of this type of 
control is that it may be used when the pressure me- 
dium is such as would damage an ordinary rubber dia- 
phragm. Another is that the construction permits of 
greater movement, where necessary, than can be ob- 
tained by the diaphragm. Pressure applied to the bel- 
lows. either internally or externally, causes it to ex- 
pand, or contract, and impart movement to a contr I 
switch to initiate opening or closing of a motor or pilot 
circuit. 

The bellows of this type of control 1s composed of 
a number of active corrugations with an inactive one at 
each end. The inactive corrugations are formed in- 
tegrally to produce a bellows head, or they may be 
machined to receive a separate head. The extent to 
which such a bellows may be expanded or contracted 
‘s a direct function of the number of active corruga- 
tions. each corrugation consisting of two side walls and 
the corresponding curved connecting portion. 

The majority of such controls and switches are 
equipped with a bellows of brass but care should be 
exercised in the selection of the device to avoid a bel- 
lows of a material which will be subject to corrosion 
due to the medium with which it is used. The stand- 
ard brass bellows is suited to use with air, steam, water, 
oil and non-corrosive gases, liquids and vapors but for 
applications where ammonia, mercury or corrosive liq- 
uids are to be controlled, special metals must be used 
in the construction of the bellows. For various special 
services the bellows may be made of phosphor bronze, 
nickel-copper alloys, stainless steel or other corrosion- 
resisting metals. It is advisable to consult with the 
manufacturer of the control whenever there is any 
question of the suitability of any particular metal for 
bellows construction. Since the stroke that a bellows 
of a given size will permit under load is directly pro- 
portional to the number of active corrugations and in- 
versely to some power of the thickness of the side 
walls. its action under the influence of a load applied 
axially is analogous to that of a helical spring. Equal 
‘ncrements of load (within the elastic limit of the 
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metal) cause the moving end of the bellows to travel 
approximately equal distances as shown in the accom- 
panying curve where loads are plotted against strokes. 
This line begins to curve slightly as the elastic limit 
of the metal is approached and, when the limit is ex- 
ceeded, the curve breaks sharply from the straight line. 

In the application of pressure to the bellows, two 
methods may be followed: the pressure may be applied 
to the inside of the bellows or it ma\ be applied to the 
outside of the bellows. In the first case, the bellows 
has one end completely closed while the other is fitted 
with a head through the center of which an inlet admits 
the medium under pressure. When this occurs the 
bellows expands and produces movement of the closed 
end which is transmitted to the circuit-operating switch. 

In the second class, the bellows is enclosed in a tight 
casing, or assembly, to which pressure is admitted and 
acts to contract the bellows which, in turn, actuates the 
circuit-controlling element. 

\ bellows type of regulator, when used as a tempera 


ture control, may also be considered as pressure- 


a 
lirectly the 
result of pressure within the bellows assembly caused 


actuated regulator since its response is « 


by the expansion and contraction of a volatile liquid 
in the pressure bulb. Pressures so generated, varying 
with the temperature to which the bulb is exposed, are 
translated into straight line motion by the expanding 
bellows by which the control is actuated. When both 
pressure and temperature are to be controlled, as in 
air conditioning, it is frequently convenient to incor- 
porate the pressure-responsive and the thermal-respon- 
sive controlling elements in a single casing which may 
also be provided with an across-the-line motor switch 
so that all functioning units of the control are assem- 
bled in an integral unit. This materially conserves 
both copper and steel in the construction and in the 
electrical wiring. 

High- and low-pressure cutouts, which are employed 
in the refrigeration field, are integrated into a single 
control unit with a common casing together with a 
solenoid type of motor starter. The high-pressure cut- 


out functions to cut off power from the compressor 


YPES are closely related to their performance limits 
and functions. A—Typical pressure control of simpli- 
fied form. B—Pressure governor with indicating dial and 
magnetic switch control circuit. C—Adjustable pressure 
limit control with mercury switch for pressures up to 


250 psi. 


motor before the pressure rises above the safe limit, 
while the low-pressure cutout stops the compresso1 
motor when the suction pressure has been pumped 
down to the desired level. 


Bourdon tube type controls.—A form of pressure 
regulator in which the diaphragm and the bellows ar 
dispensed with is that which employs a bourdon tube 
in combination with a gage for indicating and regulat 
ing the pressure. The bourdon tube consists of a lengt! 
of metal tubing which forms a nearly complete circle 
having one end open and connected to the piping in 
which the pressure is established. The other end oi 
the tube is closed and connected to a contact-making 
mechanism. Delicate contacts are carried by the gage 
to actuate the opening and closing of a relay by which 
the operation of the motor is controlled. Two con 
tacts are mounted on adjustable steps while a third con 
tact, responding -to the pressure, establishes circuit 
through one or the other of the fixed contacts. When 
the movable contact touches that on one or the other of 
the steps, a control relay is energized in such a manner 
as to cause either starting or stopping of the motor, 
according to the manner in which the regulator is being 
used. Cut-in and cut-out points may be adjusted by 
positioning the points at which the stationary contacts 
are mounted. The minimum differential between the 
opening and closing points is proportional to the gag 
range. As the bourdon tube is extremely sensitive to 
any pressure change, this type of regulator is used 
where close range of control is essential. 

The general ratings of this type of regulator is from 
15 to 1000 lb. per sq. in. full pressure scale reading 
but they may also be constructed to handle pressures 
as high as 10,000 Ib. per sq. in. In some types, gages 
for 300 Ib. per sq. in. and lower have two bourdon 
tubes connected in parallel to secure accuracy in opera- 
tion and indication. With this construction, one tube 
actuates the indicating needle and the second the con- 
tact-making mechanism. 

Regulators having brass or bronze pressure tubes 
may be used on all non-corrosive liquids or gases but 
this is not satisfactory for ammonia and other re 
frigerant systems where a special steel tubing must 
be employed. 

Bourdon tube type of regulators are made with rec 
tangular Nema type 1 enclosures or in round cases 


Continued on p- 170 
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LAMMOT du PONT, Chairman of the Board, E. | 
du Pont de Nemours & Co. 

“Most people, during the first World War, thought 
of peace as an opportunity to return to the ‘good old 
lavs’ of 1913. Now the great incentive is to end this 
var so that, with peace, we may begin the ‘good new 
days’ of 194X. 


we have known. The public is looking for new things, 


\Ve expect greater changes than any 
more and more of them, and incidentally it isn't to be 
disappointed. The belief that the old and tried are best, 
which was the creed of our fathers, seems to have been 
supplanted by a spirit of adventure, under the influence 
of which almost anything is held to be possible. As a 
people, we have developed an unprecedented degree of 
faith in the power of science to remake the world for 
the better. The chemical industry must maintain a dis- 
creet silence as to many accomplishments since the war 
started, but this much can be said: ‘Science has a good 
hance to succeed in doing what the people want.’ ” 


ERNEST R. BREECH, President, Bendix Aviation 
Corp. (before the Illinois Manufacturers’ Costs Asso- 
clation ) 

“During the past 13 or 14 years, those of us who 
have been in managerial positions have been confronted 
almost daily with new problems, the solution of which 
‘ould not be obtained from the text books or patterns 
it the past. We have had to plow new fields in finan- 
ial control and business management. We have, in- 
deed, during the past decade lived through an economic 
and social revolution. I wish that I could tell you with 
some assurance that the next ten vears will not be even 
more difficult than the past ten years. Be that as it 
may, if business management has survived the beating 
i the past ten years, think how much more experi 
enced and seasoned it is to solve the problems of the 
next decade. In 1942 over 30 per cent of the half 
billion dollar production of Bendix Aviation Corpora- 
ion was in instruments and devices that were not out 

the engineering departments in 1938, and many of 
em not even on paper in our engineering depart- 
ents at that time. Yet those devices, complicated as 
hey must be from the standpoint of engineering and 
inufacture, because they must perform difficult tasks, 
re pushing each other off the production lines today ; 
nd even these products are being improved currently, 
ud being supplemented by new products to meet re- 
urements of our fighting forces. I could spend sev- 
eral hours this evening naming hundreds of aircraft 
components which make today’s airplane possible, each 
one of which was a real engineering accomplishment ; 

m the new types of compasses, air speed indicators, 

uneters, engine controls, remote indicating devices 

ich from any master instrument gives the same read- 
at any number of different locations within a bomb- 
hydraulic actuating controls and electrical controls 
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men or other well-known citizens 
and government authorities. 


Being selected comments of the 
month upon whatever may be 
| CO Ey al Rimmer pertinent and timely by industry 


operating bomb bay doors and wing flaps; automatic 
pilots, gun turrets, gun chargers and many new devices 
that the War Department will not permit me to men- 
tion: a maze of engineering contributions that make 


today’s airplane what it 1s.” 


JAMES T. BUCKLEY, President, Philco Corp. (in 
his annual report to stockholders )- 

“The requirements of Army and Navy equipment, 
which must not be rendered ineffective by temperature, 
altitude or humidity changes or by vibration, are very 
different from home receivers. Former test methods 
which required lengthy periods of time have in many 
instances been speeded up and made even more exact 
by the development of various types of automatic and 
semi-automatic precision equipment. One of the out- 
standing examples of this is found in an automatic cali- 
brator for Army Signal Corps wave meters. ‘These 
meters, used to check the radio frequencies of transmit- 
ting and receiving stations, were formerly calibrated by 
hand. The operation required two and a half hours of 
painstaking work by individual employees. In addi- 
tion, a 24 hour test period was necessary to eliminate 
strains in the mechanical components of the wave meter. 
Through the development of an automatic calibrator, 
which employs electronic principles, the time for the 
whole operation has been reduced to only 15 minutes 
and possibility of human errors has been eliminated. 

“The company is continuing to look ahead and plan 
for post-war developments insofar as possible without 
interfering in any way with its war production respon- 
sibilities. Studies are being made of post-war markets, 
including those in foreign countries, and possible new 
products, and plans are being developed for prompt re- 
conversion of the company’s plants and _ facilities to 
peacetime operation at the end of the war, so that the 
company may be in a position to make the greatest 
contribution to reconstruction through the creation of 
jobs and the production of goods.” 


LEO M. CHERNE, Executive Secretary of the Re- 
search Institute (at a meeting of the War and Postwar 
Planning Forum during which he reported upon a post- 
war survey among 30,000 industry executives and pro- 
fessional men )— 

“Our survey indicates that virtually all companies, 
regardless of size, expect to be engaged in peacetime 
production within three months after V-Day. Almost 
three-fourths of them expect to complete the shift with- 
in the first month after V-Day. All of the groups are 
substantially agreed on the fact that new products, new 
materials and new manufacturing processes emerging 
from wartime developments will produce the greatest 
change in post-war operations. Almost all firms are at 
present planning to use their prewar designs for about 
50 to 60 per cent of their peacetime products. Firms 





101 






































































employing 2,000 or less workers are planning to use en- 
tirely new designs for about 25 per cent of their peace- 
time products. Larger companies, employing between 
2,001 and 5,000 intend to produce only 15 per cent of 
their first peace products with an entirely new design. 
\mong those emploving more than 5,000 only a neg- 
ligible percentage will use new designs in their first 


peacetime products.” 


JOSEPH L. WEINER, Director of the Office of Ci- 
vilian Supply, War Production Board (appearing be 
fore the Senate Banking and Currency Committee ) 
“Military and foreign needs are backed by powertul 
well-established agencies but the civilian has no single 
powerful spokesman equipped with either organization, 
influence, purchasing power or authority to see that 
essential civilian requirements are presented to and met 
by the multiple czar agencies which have been created. 
This has become an intolerable situation today when 
the civilians of the country are facing serious shortages 
of civilian supplies and services brought about by the 
war. The situation is aggravated by the multiplication 
of supply agencies which tear off individual segments 
of the civilian economy. If there ever was a time for 
determining essential civilian needs and integrating the 
forces of the Government for assuring them it is now. 


SAMUEL G. HIBBEN, Director of Applied Light- 
ing, Lamp Div., Westinghouse Electric & Mig. Co. 
(speaking before the Producers’ Council in Washi 
ton, D. C.)— 

“Artificial light has passed the stage of purely utili- 


ig- 


tarian use and is entering an era in which it will appeal 
to man’s senses, create or change his moods, give him 
greater leisure and a longer, healthier life. New light- 
ting techniques will affect every important field of illu- 
mination including homes, factories and public build- 
ings. American homes in the post-war period will 
benefit greatly by the advances in lighting techniques of 
the past few years. Beautiful displays of artificial light 
and actual scenes in all their natural beauty will be 
brought into homes of tomorrow by means of television. 
It requires no great flight of the imagination to picture 
television screens the size of an entire wall, bringing 
not merely the image and voice of a singer or the view 
of a boxing bout, but also such scenes of vivid beauty 
as a sunset, a view of one of our national parks or per- 
haps the sound and sight of surf on a distant shore.” 


ERIC A. JOHNSTON, President, Chamber of Com- 
merce of the United States (in an address before the 
Institute of Arts and Sciences, Columbia University ) 
“T am deeply convinced that a strong, prosperous 
and, above all, truly free United States is essential to 
the health and peace of the entire world. There is no 
conceivable road to permanent global peace which does 
not pass through our country. Whether we like it or 
not, whether we approve it or not, it is our destiny to 
play the lead role in the great drama of post-war de- 
velopment. [ for one distrust world planners who 
do not give sufficient thought to the happiness and 
I contend that 
we shall be able to weight the post-war scales in 


prosperity of their own countries. 
favor of peace and prosperity for mankind only if we 
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continue to preserve and strengthen the economic sys- 
tem which gave us that capacity. It seems to me 
that we Americans ought to muster enough of the same 
sort of realism and courage to assert plainly that we 
do not propose to preside over the liquidation of th 
American system of life; that we are determined to 
preserve the free enterprise economy, the superior ley- 
els of existence and the unsullied democratic institu 
tions that have given us world leadership.” 


DON G. MITCHELL, Vice President in Charge o 
Sales, Sylvania Electric Products, Inc. (at the opening 
of new company facilities at Kansas City, Mo.) 
“When the story of this war is written the applicatior 
of electronics to the airplane, to navigation by sea and 
to many of the weapons of: war, will seem more fan 
tastic than a Jules Verne dream. We-have learned 
much during this war period. Our research facilities 
have been working full blast on vital products to help 
win it. Once the war is over, that knowledge will bi 
immediately applied to more and better products for 
civilian use, greatly to the benefit of all of us.” 


AMORY HOUGHTON, Chairman of the [board 
Corning Glass \orks (Broadcasting to our Armed 
forces in one of a series of weekly reports to them from 
various American industries )— 

“The glass industry is helping to lay the foundatio: 
for that new world that will certainly come with even 
tual peace. It promises to be a progressive world of 
vastly broader horizons. Take your home after the 
war: The atmosphere will be conditioned by portable 
equipment with air-cleaning filters made of glass fibres. 
For warmth in winter and coolness in summer, walls 
will be super-insulated by glass wool. Low tempera- 
ture storage will be made possible by the insulating 
properties of the new cellular glass, a material that is 
only 4;th the weight of ordinary glass, that can be 
sawed and nailed and drilled like lumber, that is im- 
pervious to moisture, and is even now replacing eork 
in floats and life-rafts. In the walls of your houses 
you will have sections of glass block or of glass of flat 
form that will add to your health and pleasure, perhaps 
letting light in without heat or heat without light. Meals 
will be cooked in improved heat-resisting glassware on 
a glass stove. Foods, delivered to your home in light 
glass containers, will be served in attractive new types 
of durable glass tableware. Your transportation, plane 
or automobile, will have more glass than ever. Per- 
haps a heat-absorbing glass roof and a _ one-piece 
curved windshield. Body or fuselage may conceivabl\ 
be made of strengthened glass, molded to shape. We 
have just perfected a revolutionary technique that pr 
duces intricate glass shapes never before possible, all 
sorts of electrical equipment will have glass parts wit! 
superior insulating properties. Light as aluminum 01 
heavy as iron, tougher than steel in tensile strength, 
impervious to fatigue, tiny as a hair, as thin as a sheet 
of paper, accurate to minute fractions of an inch. Thes* 
are some of the qualities of this versatile material that 
help to play a part in this war and that, in our post 
war world, will enable a rapidly expanding industry 


make unbelievable contributions to health, home. 1 
dustry, science and culture.” 
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In In sulating Tapes 


LLL. insulating tapes, though serving a common 

purpose, should be considered by the specifier 

with product performance and conditions of 
service thoroughly in mind. A tape desirable in one 
instance for its extreme resistance to mechanical shock, 
may be “too good” at another product specifications 
point if mechanical shock is never to be encountered. 
Specialized tapes have been developed to meet a great 
variety of needs. Manufacturers have been most re- 
sourceful in meeting wartime restrictions. In general, 
those tapes which are produced today must be consid- 
ered to be of wartime grades for many do not measure 
up to pre-war specifications according to standards as 
they were known, let us say, three years ago. Gov- 
ernmental regulations limit materials to the extent that 
only the certain minimum essentials are released for 
tape manufacture. lor the most part, these tapes 
herein discussed are currently available for normal use. 
Specifications for the wartime substitutes are lacking in 
some cases, but where this is so, the older standards are 
used for this discussion. 
Adhesive tapes differ from ordinary friction tapes in 
that they are usually coated on one side only with some 





LASS tapes have either a continuous or staple fiber 
yarn base. Continuous yarns may be (A) tight or 
B) of medium weave, as illustrated. Staple yarns (C 
are of an inherently rougher finish. 


pressure-sensitive, non-corrosive adhesive. The back- 
ng of these tapes may be of paper, cellophane, fabric, 
glass fiber cloth, acetate cloth, acetate fiber, or acetate 
lms of various types. The tape is thus composed of 
vo functional parts, the adhesive and the backing, each 
which has its purpose. 

\ common adhesive for this tape is a rubber resin 
pe, made from rubber, rosin and zinc oxide and which 
non-corrosive. Exhaustive tests on various types of 
bber resin adhesives have shown that the adhesive 

S practically no corrosive effect on copper wire. 
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Shortages of some older materials as 
well as resourcefulness in the adapt- 
ing of newer ones combine to intro- 
duce definite changes in the field of 
insulating tapes. Mr. Charp, who is 
Supervisor of Engineering, Science 
and Management for War Training at 
the Moore School, takes an inclusive 
and impartial view of availabilities. 
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Studies of the corrosive action of the backings of ad- 
hesive tapes do show some contribution toward corro- 
sion because of the presence of cellulose or a cellulose 
compound. Even cellulose films such as cellophane 
indicate some of this action but, of the synthetic ma- 
terials examined, cellulose acetate appears to cause least 
corrosion to copper. 

Tapes with a base of linen or cotton fabric may use 
a bitumen adhesive base to which is added some non- 
drying oil to prevent loss of adhesiveness with storage. 
The compound is rolled or frictioned into the base 
fabric to give the proper thickness and _ penetration. 


BY S. CHARP 


MOORE SCHOOL OF ELECTRICAL ENGINEERING 
UNIVERSITY OF PENNSYLVANIA 







































































































A OMPLETED coil form (A) insulated and wrapped B 


with “‘Scotch’’ tapes. The inner windings are pro- 

tected with a light tape. The outer, protective wrap is of 

crepe backing tape. B—Slot and end-winding insulation 

with ‘‘Scotch"’ tapes. Left, edges of the slot insulation 

as tape-protected. Right, as completed and ready for 
impregnation. 


The electric strength of 15 mil rubber treated adhesive 
tape at normal temperature is about 1200 volt. 

Woven glass fabric taping coated with a pressure 
sensitive adhesive compound has many characteristics 
which make it adaptable for use in electrical apparatus 
which may be subjected to many vapors and fumes. 
As described under glass tapes, such backing is inert 
when it is thoroughly cleaned of the oils with which 
the tape is coated during the manufacture of the fiber 
and the subsequent weaving process. This tape has a 
dielectric strength of 3000 volt for a 7 mil thickness, 
and a tensile strength of 122 lb. per in. width. The ad- 
hesion is 18 oz. per in. Because of the inherent prop- 
erties mentioned above, this tape finds its widest ap- 
plication in the fabrication of electric motors, gener- 
ators, coils and similar parts of rotating machines. 

Acetate cloth electrical tape is a non-corrosive ad- 
hesive tape having a backing of acetate cloth fabric. 
It is relatively slight in bulk and has a tensile strength 
somewhat exceptional for a product so light in weight, 
being 46 Ib. per in. width, with an adhesion of 50 oz. 
per in. This tape is not only immune to electrolytic 
corrosion but it also has some tendency to retard such 
action. The physical characteristics allow this product 
to be utilized where economy of space is a factor as in 
the fabrication of radio coils, reactances, and instru- 
ment coils where lead anchorage, insulation, and me- 
chanical strength are desired. 

Electrical tape known as acetate fiber tape is made 
of a lamination of acetate film and impregnated fiber, 
with a tensile strength of 32 Ib. per in. width and an 
adhesion of 45 oz. per in. The high dielectric strength, 
4000 volt, makes it quite applicable as a tape for bind- 
ing and forming coil windings. 

Where a particular product specification point re- 
quires an insulating tape which has high dielectric 
strength and is reasonably moisture proof there is man- 
ufactured an adhesive type having a backing of acetate 
film. Although the tensile strength is low compared 
to the other tapes mentioned, being only 20 Ib. per in. 
width, the dielectric strength is 6650 volt with an ad- 
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hesion of 40 oz. per in. Affording good protectio: 
against electrolysis, it is applicable to the insulation of 
fine windings of opposite polarity where the danger of 
corrosion due to electrolytic action is a great problem. 

Cellophane tapes are used quite extensively today 
as a stay binding on coils and similar parts prior to the 
application of regular insulating compounds and tapes 
The extreme thinness of this tape allows it to be used 
without showing up as a bump on the fully insulated 
coil. The electrical properties of the tape are not of 
importance when the tape is for this purpose. 

The “Scotch” electrical tapes are manufactured in 
ten different forms, namely: two types of crepe back- 
ing, which allows a certain amount of stretch making 
them applicable for coil and electric motor work where 
conformance to curves is a necessity; flat back, which 
is thinner; extra- and super-strength tape which be- 
cause of their rugged construction and high tensile 
strength are applicable where abrasion is encoun- 
tered; cellulose tape, commonly used for holding large 
stator coil windings together and in proper form; and 
the acetate hase tapes, such as acetate film, acetate fiber, 
acetate cloth, and acetate film cloth. The acetate base 
tapes have a remarkable high dielectric strength, vary- 
ing from 1500 volt for the acetate cloth to 5500 volt for 
the acetate film. 

Friction tape is perhaps the most widely sold and 
most widely used of the insulating tapes, it being of 
such very general nature and application. Its princi- 
pal function in wire and cable splicing is to provide a 
firmly adhering weather-resisting mechanical protec- 
tion to a splice already insulated with rubber compound. 

Friction tape is made in two grades; one for general 
use and the other primarily for use in the tropics. The 
tape itself is fabricated from firmly woven cotton sheet- 
ing, which is then impregnated or friction calendered 
with a rubber compound. A finishing coat of adhesive 
gum rubber is sometimes added. For use under trop- 
ical conditions, the rubber compound is friction calen- 
dered with all rubber in an unvulcanized state and all 
organic matter of vegetable origin. 

Friction tape is made on a machine known as a cal- 
ender and, during the process, a rubber compound is 
rubbed in or “frictioned” into one side of the fabric. 
The process is then repeated so that the rubber com- 
pound impregnates the other side, too. A finishing coat 
may then be applied. 

The essential characteristics by which a friction tape 
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DIGEST OF AVAILABLE ELECTRICAL INSULATING TAPES 





| Type of Insulation 


Acetate 
Cloth 
Acetate 
Fiber 


Acetate 


Film 


Cellophane 
Adhesive 


or pre ssure 


bie Glass 
sensitive 


Cotton or 


Linen 


Scotch Tapes 


Asbestos 


Untreated 


Cotton 


Varnished 
Cambric 


Fabric 


Varnished 


Silk 


Varnished 


Duck or 


Canvas 


Friction 


Glass 


Mica 


Sulphit 


Varnished 
Kraft 
Varnished 


Condens 
or Bond 


Rope and 
Manila 


Cotton Rag 


Fishpaper 
Rubber 


Cellulose 


q Acetate 


Artificial 


Rubber 


tic Ethyl 


Cellulose 


Varnished 


Rayon 





Varnished 


Nylon 


High, G 
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= Good, F 


Composition 

Acetate 
Deriv 

Acetate 
Deriv 


Acetate 


Deriv 


Cellulose 
Deriv 

Continuous 
or staple 
fiber 

Webbing or 


tape 


Asbestos fiber 
or varn 

Long staple 
cotton yarn 

Long staple 


cotton yarn 


Natural 


Fibers 


Cotton 


Woven cottor 
sheeting 
Rubber or bit 


compound 


Continuous 


for staple 


fiber 
A mber 
White India 


Wood Pulp 


Wood Pulp 


Linen base 


Manila hemp 


or jute 


Pure rag 
Rag paper 
base 


Para Rubber 


Fair, L 


, 


= Low, I 


Tensile 


Strength 


Dielectric 


Strength 


volts—mil Ib width On Heat 
46 I ' 
4000 32 k I 
6650 20 I I 
3000 (7 mils 122 G G 
1200 (15 mil I I 
Varies. Ace- | Extremely I k 
tates are high for 
highest super- 
strength 
High Fair F G 


Low Fair to good L L 


1050 (Yellow )|40-50 (Yellow G 
1200 (Black 50 (Black 


1200-180 


t thickness 


4 


t 
t 


App. as for Good H H 


other tapes 
Higher by 
about 


volts - mi 


400 


when var 


300-700 (short | High I H 
time test 
R aw 


1000 


mica 


20 Fair GS G 


90-165 High G G 
1500 G F 
300 High G G 

250-400 High H E 
350 250 Ibs. sq. in k ; L 

2500-3000 Fair G G 


bone dry 


600 


3000 H H 


bone dry 


1100 30 H G 


11M 18 H G 


p 


Poor tT Unless varnish-treated 


Resistat 


a 
* 


Pt 


Gs 


G 


H 


H 


G 


H 


APT atio 


Radio coils and resistances for lead anchor- 


age and high mech. strength 


Binding and forming for coils 


Fine appl. as 
shapes. 


Underbindin to other insu 


iation 





Motors, rotating 


machines 


Coil windings and stay binding-previous 


to surface impregnation 


Coil and 


oil and t 


motor work, where abrasion 


encountered 


Marine: treated with insulating varnish. 


lings and padding for high temp 


End win 

Stay binding and winding coils preparatory 
to varnishing 

Yellow 
former coils when oil-immersed 

bands, 


contours, coils of machines 


Straight cut for field and trans 
Seam- 


less bias for angles, irregular 


Black. Straight weave for field coils, slot 
insul., coil wrapping. Bias weave for bus 
bar insul., cable joints, lap windings 

Instrument coils and cable joints, ext. tap- 


ing of high voltage windings and coils 


Armatures and rotating coils of large 


machines for great mech. strength 


Weather resistant mech protection to 
rubber splicing compound or for temp 


bin 





ng On wires and cables. 


Coil windings where heat, vapor and 


fumes may be encountered. 


Bus bars, rotating machinery, and arma- 


tures, turbo-generator coils, bar and 


strap w yund armatures, coil wrappers, 


end insulation, phase insulation 


For transformer coils, oil immersed 





filled cables. Slot insulation 


voltage motors 
Coil bobbins and tubes, layer insulation 
Betweer 


high and secondary winding of 


coils 


Coils, combined with mica and mica tapes 


~ 
x 


to electrolytic c 
Useful for fine v 
Opposite polari 


Elec. prop 


Excellent resist 


rrosio 


se together; of 





not important 


Excellent for high temp 


Good strength and flexibility; avoid vibra 
ion at high temp. 

Electrical prop. those of plain untreate 
cotton. 

Yellow. Available in dry or tacky finish 


Smooth surface 
Black 


Greasy, tacky, or dry finish 


Very 


favorable. 


flexible, low bulk Space factor 


Not readily available 





High mech. strength. Low diel. strer 


igth 
offset by use in multi-thicknesse 


Pliable, may be fire-proof 


Little slip between 
Vibration to be avoided. Low 
high cost 


Staple fiber rough. 
layers 
shear strength. Extremely 


i stretch 





Properties resemble those of natura] mica 


Good where high voltages and clevat 


te mperatures are encountered 


Capillary action great. 


Adhesive 


flexible 


Excellent space factor 


Easily impregnated with petroleum o 








Not to be used by itself as insulator 
Tear resistant 

Slot insulation, stators, rotating mach 

Armature, slot, field coils Strong, tough 

Primary protection where space economy | Vulcanized in positio 

§ not important 
Wrapping wires, coils, forms Flexible r temp. ext 
Xs for rubber Applied as an insulating Useful temperature range st 16 


material for paper tapes 
We apping wires, coils, torms 


Instrument coils, high voltage windings 


Instrument coils, high voltage windings 


jeg. F.; flame resistant 


Tough, flexible, non- wrosive 


paper. 
Flexible, withstands bending 


Flexible, withstands bending 
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should be judged are: adhesiveness, strength and dur- 
It should 
be remembered that just because a tape “feels sticky” 


ability of the fabric, and permanence or lite. 


it does not necessarily have good adhesive properties. 
\dhesiveness can be achieved only by forcing into the 
fabric and interstices, by means of friction rollers, the 
rubber compound. The better grades of friction tape 
have a tensile strength of 50 Ib. per in. of width and 
all it can withstand up to 1200 volt per thickness 
of tape before breakdown. 

Several insulating tapes are sold at the present time, 
which are not too far dissimilar to the ordinary fric- 
tion tape vet they contain no rubber compound as the 
impregnant. These are the so-called bitumen tapes, in 
which the cotton cloth is treated with a bituminous com- 
pound. Thorough impregnation is achieved by passing 
the cotton backing through a vat containing the com- 
pound, and then removing the excess material by means 
of knives. Tapes impregnated with this black asphalt 
compound are used for temporary binding purposes 
and are sufficiently water proof for use in all-weather 
conditions as, for example, in overhead line construc- 
tion. This insulating tape not only has the adhesive- 
ness and pliability of friction tape, but it can also with- 
stand a much rougher usage than the rubber compound 
variety. Further treatment with special paint makes 
these tapes fire proof. 

Fabric tapes. 
untreated forms are used extensively as insulating tapes 


Cellulose fabrics in both treated and 


because of their electrical and mechanical properties. 
The fabrics commonly used for electrical insulation in- 
linen and 


clude white cotton sleeving, cotton tapes, 





HERE are seven of those cotton tapes used either in 
this form or after fabrication into friction tape 
A—Non-elastic webbing, 0.025 in. thick. B—Surgical 


webbing, 0.022 in. C—Stay binding, 0.022 in. D—Stay 


binding, 0.012 in. E—White, close-weave, 0.007 in 
F—White, open-weave, 0.007 in. G—White, close- 


weave, 0.005 in. 


linen finished cotton tapes, and herringbone and twill 
types’ of surgical tapes. Untreated tapes are usually 
woven with a selvage with all of the threads, length- 
wise and crosswise, firmly interwoven, this contribut- 
ing maximum strength and eliminating the raveled 
edges present in a cut cloth. They may be obtained in 
the standard widths and thicknesses of insulating tapes. 
The fineness of weave determines the strength and 
body of the tape. 

Cotton tapes are available in several different quali- 
ties, thicknesses, and weaves. There is currently being 
manufactured an open weave cotton tape with selvages, 
finished to a smooth, glossy, linen surface, as well as 
a more closely woven cotton tape having a slightly 
higher tensile strength. In addition to these tapes there 
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are the stay bindings fabricated from a medium weay: 
tape, and surgical and non-elastic webbings used as ai 
outer covering on field coils and other application 
where great mechanical strength is a necessity. Variet) 
is only limited by fabrics available. 

Being untreated, these tapes have the electrical cha: 
acteristic of the material from which they are mad 
In general, an untreated tape has low insulating prop 





Varnished cambric tape comes in various thicknesses and 


colors and dielectric and mechanical strength values 


erties due partly to the hygroscopic characteristics of 
cotton or linen. In order to improve the electrical 
characteristics, it is usual to apply the untreated tape 
to the coil form or winding, where it serves as a stay 
binding or wrapping, and then to impregnate the coil 
and tape with an insulating varnish or compound using 
a vacuum or dip process. The dielectric strength of 
such treated fabric is derived mainly from the impreg- 
nating compound, so that the tape serves chiefly as a 
vehicle for the varnish. 

The most commonly used fabric tapes are those 
which have been thoroughly impregnated with some 
form of insulating varnish which improves the electrical 
properties. 

The quality and characteristics of the varnished cloth 
are influenced by three factors: the untreated cloth; 
the varnish; and the treatment or the process of im- 
pregnating the cloth. The raw cloth, woven from long 
staple cotton yarn should contain a minimum of sizing. 
A cloth which has little sizing has a great many inter- 
stices which can act as sponges and so soak up the 
varnish and allow the cloth to become thoroughly im- 
pregnated and at the same time to form a smooth sur- 
face film. In the case where sized cloth is used, the 
varnish will not be absorbed, but will form the surface 
film only. 

The raw tape must be free from nap in order to pre- 
vent capillary action and the absorption of moisture 
from the atmosphere to the enclosed fabric. 
cloth serves as a carrier for the insulating varnish, the 
surface film should be smooth. In fact, the dielectric 
properties of the film are impaired if the smooth outer 
film of insulating compound is broken by the nap of 
the cloth. Insulating varnish is applied by passing the 
cloth through varnish tanks on an endless chain; sub- 


Since the 


sequently it is dried and may be re-dipped. Since cot- 


Continued on p. 184, 
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Acromark 


For marking 20 mm. shot, but adaptable 
to numerous other similar purposes. This 
marking unit is driven by a gear reduction 
motor. Each shell or other product is fed 
automatically from the chute to the die 
by a positive arrangement. Other models 
may be used in die-marking shells, shot, 
tags, tubes, drills, bushings and other items 
of copper, brass or unhardened steel. The 
unit can put identification number, code 
stamp or other marking into four lines of 
type or their equivalent, in one-eighth inch 
letters, and die-cuts the marking. 





Featuring a precision heat 
control that enables the 
operator to obtain any 
output (by electrical in- 
duction, mechanically op- 
erated) on the entire 
transformer range and 
effect heat changes as 
minute as a fraction of an 
ampere, this arc welder 
is constructed for con- 
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Hercules Electric 
& Mté 


tinuous 24 hr. a day pro- 
duction. Other features 
include a natural cooling 
setup which allows the 
unit to run cold without 
forced draft, fans or other 
artificial cooling devices 
and a magic eye pilot that 
tells when machine is 
in operation. 






IN ELECTRICALLY ENERGIZED PRODUCTS 
TO SPEED THE WINNING OF THE WAR! 
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Skilsaw 


Useful for countless production drilling jobs up 
to 4 in. in steel and )% in. in wood, this heavy 
duty drill was developed especially to speed up 
tough “skin drilling” in airplane construction. 
It has a diecast body, helical-cut gears and 
anti-friction bearings, extra powerful universal 
motor available in four speeds (1800, 2500, 
3500 and 5000 rpm.) and two-pole momentary 
contact switch with lock for continuous opera- 
tion. It weighs 3% Ibs. and is 714 in. long by 
235 in. wide. 





Fred E. Garner 


Available for 10 to 30 stations, this all-in-one 
factory and office inter-communicating system 
provides a combination all-master system that 
greatly facilitates inter-communication. It is 
simply operated. An entire factory may be 
paged or conversation may be had privately 
with one or more departments. There are no 
switches to push while talking and all conver- 
sations are strictly private. Calls go through 
even if the power of the station you call is 
turned off. 
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Built for machining the inter- lathe bed to any position. The 


Making it possible for law en- 
forcement agencies and industrial 
institutions to take identification 
pictures at a moment’s notice, 
this photographic identification 
unit does not require trained per- 
sonnel to operate. The platform 
is counter-balanced for easy rais- 
ing and lowering and is locked 
into a rigid position by means of 
a ratchet lock. The camera uses 
standard 35 mm. picture film. 
Automatic focusing, timing and 
proper lighting for perfect pic- 
tures are pre-arranged at the fac- 
tory. Scientifically adjusted 
lamps are used, eliminating the 
expense of flash lamps. Other 
features include subject center- 
ing frame, platform for finger- 
print outfit, light switch, brake 
release for height adjustment, 
washable white background, 
height indicator, numbering de- 
vice of cylinder type, self-set- 
ting exposure button, self level- 
ing easel base on casters. 


Photographic Equip 

















mediate main line bearings and 
ends of heavy duty type crank- 
shafts having line bearings up to 
8 or 10 in. diam., this extra 
heavy duty universal type lathe 
has a swing over the bed of 61 in. 
and a swing over the cross slide 
of 36 in. The back roller rest 
supports the bearing being ma- 
chined. The rest is carried in a 
very heavy back tool housing 
and can be moved along the 





heavy duty four roller steady 
rest is used for supporting a main 
line bearing previously machined. 
A three-way turret is mounted 
on the cross slide and tooling 
equipment is provided for turn- 
ing, cheek-facing and fillet- 
turning operations. The machine 
has hydraulic longitudinal feed 
to the carriage and hydraulic 
feed to the cross slide. The hy- 
draulic feed ranges from 0.005 


to 0.125 in. per rev., the changes 
in feed being obtained by means 
of a variable delivery hydraulic 
pump. The main drive motor 
and the feeds and rapid traverse 
are all controlled from electric 
drum switches on the apron. The 
tailstock is movable along the 
bed for machining various lengths 
of crankshafts. The main drive 
motor of 30 hp. is of the adjust- 
able speed type. 


Wickes 
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Holding 12 gal. of solution, which is its 
normal capacity or 15 gal. maximum, 
this portable, insulated, electrically- 
heated dipping tank cleans and de- 
greases metal parts and products. The 
heating element is located inside on the 
bottom of the tank where it is com- 
pletely submerged and it can be re- 
moved whenever a cold solution is used 
or the bottom of the tank is to be 
cleaned. Two dipping baskets are sup- 
plied, each measuring 1134 in. long by 
1134 in. wide by 8 in. deep. A bi-metal 
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Electric Storage Battery 


Requiring no fixtures or wiring other 
than plug-in connections to ac. 
supply, this emergency lighting unit 
has been developed to meet the need 
for a source of emergency light in 
war plants, arsenals, ordnance 
plants, shipyards, factories and 
other places where there are poten- 
tial dangers resulting from power- 
line failure, fires and sabotage. It 
throws a beam of light 50 ft. wide 
a distance of 150 to 200 ft., covering 
an area of 7,500 sq. ft. Self-con- 
tained, it operates instantly and 
automatically without a hand touch- 
ing a switch. Recharging is done 
automatically by trickle charge. 
State of charge is indicated by pilot 
balls. Illumination is provided by a 
sealed-glass type, prefocused auxili- 
ary driving lamp similar to those 
used on modern automobiles. The 
battery is a long-lived 3-cell type 
with thick plates assembled in a 
glass jar. The occasional adding of 
water is the only maintenance. 






type thermometer registering a temper- 


The ‘‘package’”’ method of 
handling refrigerated riv- 
ets has overcome many 
disadvantages of handling 
rivets by the bulk method. 
This selective automatic 
rivet dispenser packages 
the rivets and avoids freez- 
ing of rivets due to con- 
densation, aids in reducing 
waste of rivets due to spill- 
age, permits better control 
of fresh rivets and avoids 
mixing with old rivets due 
to careless handling. The 
operator after dialing for 
the rivet size desired, 
presses a button and re- 
ceives a cartridge of rivets 
cooled to —30 deg. F. The 
rivet cartridge is of sturdy 
construction and can be 
used over and over. A ther- 
mostatic red signal lamp 
indicates 0 deg. F and up. 
Compartment tempera- 
ture is —30 deg. F. Con- 
densing unit has 43 hp. 
twin compressor. 


Revco 


A new “armored in plastic’’ con- 
struction has been applied for 
the housing of this 4 in. portable 
electric plastic drill. The housirg 
does not support any of the 
operating parts but serves as a 
protective shell. The bearings, 
gears, stator, centerplate and 
other internal power unit parts 
are supported within a sturdy, 
inner metal skeleton frame. The 
field case, gear case and grip 
handle of the drill are made of 
plastic. Insidethe armor-encased 

































ature range of 100-600 deg. F; a 
thermostatic control of the rigid, shock- 
proof type, equipped with a dial and 
knob to shut off the heating element 
manually and to maintain automatic- 
ally any desired temperature between 
100-550 deg. F and an insulated cover 
with handle and bracket to keep it in 
open position when being loaded or 
unloaded are some other features. The 
thermostat and thermometer are 
mounted to the rear head of the tank. 
They can be seen and adjusted while 
the unit is in operation. 





frame, under double protection 


against shock, are the heavy duty 
motor, silent type over-size fan 
and pitch, alloy-steel gearing. 
The drill is available in three 


Independent Pneumatic Tool 


speeds—2500, 3750and 5000 rpm. 
Weight is 3 lb. 30z. Length 8; in. 
Convenience-propocstioned. 















Duplication of tracings, draw- 
ings, letters, invoices, or any 
written or printed matter is 
possible on this portable, table 
model printer. Available in two 
sizes; for prints up to 12x18 in. 
and 12x24 in., the actual print- 
ing surface is oversize on both 


Peck & Harvey 


machines to prevent crowding of 
prints, etc. Printing is done on a 
curved glass surface. Either blue 
prints or black and white prints 
may be made. Exposure time is 
sometimes as little as 20 sec. 
The printer may be plugged into 
any standard outlet. 
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For those engaged in production of metal parts requiring fool- 
proof and quick comparison measurements against a standard 
this inspection instrument offers triple purpose performance with 
ranges of plus or minus 0-.05 in., 0-.005 in., and 0-.0005 in. 
These ranges can be selected instantly by the rotating of a 
selector knob on the face of the instrument, which makes it 
possible to use the instrument for ordinary shop work and for 
indicating differences as small as 0.00002 in. The unit is basically 
an electronic type. To operate, a standard work piece is inserted 
under the feeler point and the unit is positioned to read zero. The 
test pieces are then inserted in place of the standard and the 
differences are indicated on the scale, which covers a range of 
4 in. An anti-parallax lens and pointer are featured. The unit is 
operated from 105-120 volt, 60 cycle power supply and is not 
affected by line voltage changes. Diameters as large as 8 in. 
can be checked. 


Televiso Products 


Inspection of aircraft, ships, war 
tanks, locomotive’s boilers, all 
types of large machinery and in- 
dustrial applications where lack 
of space and light are a problem 
is made easier with this portable 
fluorescent inspection light. 
Equipment consists of 20 ft. of 
cord with ballast box; a clear 
plastic protecting tube 1 in. 
thick of unbreakable material 
and combination metal light 
baffle and support shields light 
from inspector’s eyes. Only two 
screws needed to remove lamp 
from holder. Uses a T-5-8 watt 
fluorescent lamp. Enclosure for 
metal starter switch is in handle. 
A swivel hook hanger is pro- 
vided at the end. 





Commercial Reflector & Mfg. 
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Tool & Mfé 


For machining a round trunnion on each end of a 
turbine blade and at the same time face the blade to 
length, this hollow mill has an index table carrying 
four special toggle clamp fixtures which occupies the 
center of the machine, with hollow mills on two sides 
operating on horizontal slides. Each slide carries 
two auxiliary slides on which the cutter heads are 
mounted. The base of the machine houses the 


coolant fluid and the index mechanism. Power for 
moving the slides is furnished by hydraulic units 
mounted on each end of the machine. After loading 
one piece in the fixture nearest to him, the operator 
pushes the cycle starting button, which turns the 
table 90 deg. around toward the left where the rough- 
ing is done. The fourth station completes the finish- 
ing operation. As the operator loads each piece, 
work is proceeding on the pieces already in the fix- 
tures at the right and the left of him. As soon as the 
horizontal slides are in position, the cutter heads 
advance rapidly toward the work and go into feed 
hollow milling a trunnion on each end of the solid 
blade stock. At the end of the milling cycle, the 
cutter heads retract on rapid return. When the 
cutters are in the back position, the horizontal slides 
move back to the end of the machine to complete 
the cycle. During the working cycle, the operator 


unloads and reloads the front fixture and starts each 

cycle with a push of the button. The auxiliary slides, 

carrying the cutter heads, are pivoted and equipped 
with protractor and scales. 





Lumidor Mfg 


Made in two sizes, this double-circuit mechanic’s light 
with receptacles for plugging in small power tools and 
additional fixtures is available in 24 in. unit containing 
two 20 watt lamps and 48 in. unit with two 40 watt 
lamps both of which may be had for either 50 or 60 
cycle current. High power factor to eliminate flicker, 
brackets for hanging and a hinged wire lamp guard 
are included. 





This instrument tests the re- 0 to 600 ohm. The high scale 


sistance to ground of a human 
being, machinery or flooring. If 
resistance to ground is too high, 
static electricity may build up 
on the machinery, conductive 
flooring or the operator. The 
extent of the charge depends 
upon the degree of resistance 
interposed between these bodies 
and the earth ground. The in- 
strument is a battery operated 
unit and thus portable. Two 
scales are incorporated in the 
device. The low scale operates 
on 1% volt with a range from 


operates on 90 volt with a range 
from 0.1 to 20 megohm. When 
testing an individual, one foot 
is placed on each plate. The 
circuit is completed through his 
two legs and his resistance to 
ground is measured directly on 
the meter. The circuit is so 
arranged that no more than one 
milliampere can flow, even with 
a direct short across the two 
plates. Safeguards built into the 
unit make it impossible to cause 
a spark or an arc and prevent the 
subject being tested from shock. 
















Davis Emergency Equip. 

























































What Light Can Do 


Within Your Product 


OST frequently encountered of light’s jobs 
within the product is, needless to state, that of 
providing illumination. Proper lighting equip- 

ment, properly applied, will enable the operator to most 
effectively observe the work being done by the machine. 
A variation of the general application of light is its use 
for display purposes where a concentration of quantity 
or color can be used as a directive force which will 
draw attention to a localized area or detail, the em- 
phasis of which is desired. 

An important use of light is its application to equip- 
ment for the purpose of indication. Then it 1s encoun- 
tered in the form of signal and pilot lamps which enable 
the operator to observe at a glance the conditions at 
various points which are vital to the proper operation 
of his machine. 

Light may be used as an instrument for measuring 
the speed of rotation when applied in the form of a 
neon glow lamp actuated by a source of controlled and 
calibrated frequency. This same light source can, in- 
cidentally, be used for visually stopping motion which 
enables observation and study of rotating or repetitive 
motion under full load at normal speed. 

Initiation of a sequence of operations or the creation 
of sound may be obtained by the obstruction or reflec- 
tion of a light beam focused on a photo-electric cell. 

Light of certain characteristic wave lengths or wave 
bands may be used for many industrial purposes. Units 
may be built into processing equipment used for a wide 
range of applications such as the tenderizing of meat, 
drying of paints and varnishes, reduction of air-borne 
bacteria, adding vitamin D to milk, precision length 
measurements, photo-printing and other purposes. 

The basic principles involved at each of the above 
mentioned specification points may be summarized as 
follows with a few hints for obtaining full benefits. 


A 





BY STANLEY A. KROLL 
ELECTRICAL ENGINEER 


Illumination: Both quality and quantity of the light 
output are among the several factors which must be 
carefully considered in the integration of a lighting 
unit within a product. It is essential to get all the 
benefit of correctly designed illumination. By quality 
of light is meant the color of the light source,* the 
direction in which it is projected, its diffusion, glare 
and distribution. The quantity of light used is very 
important and must be coordinated with the seeing 
task to be performed. 

In applying light as a built-in unit on a machine, 
glare must be avoided. Glare is brightness within the 
field of vision which is of such a nature that it causes 
annoyance, fatigue and discomfort to the sight of the 
operator. This may result either from direct rays of 
the light source striking the observer's eyes or by rays 
reflected from bright surfaces of the machine or the 
work. When one’s sight is strained in this fashion, 
acuity of vision is decreased and a situation is created 
wherein too much light incorrectly applied results in 
reduced efficiency. 

Glare can usually be avoided by using a unit whose 
light source consists of a large diffuse surface with a 
low surface brightness. The unit should be so mounted 
that the luminous source subtends a large angle at the 
point where the work is being done. Hence the further 
the lighting unit is mounted from the work, the larger 
the diffusing surface should be. A lighting unit meet- 





* See also “New Lamps for New Product Designs,” ELec- 
TRICAL MANUFACTURING, September 1941 and “Essential Com- 
ponents and Auxiliaries for Fluorescent Lighting Units,” Jun¢ 


1942. 
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sembly, mounted on double swivels 
is unaffected by vibration and main- 
tains position at any set angle with- 
Out the use of screws, wing nuts or 
collars. B—Another type serving 
similarly but differently designed. 
C—Local lighting on an automatic 
Production machine D—Work- 
lighting a machine tool at the spot 
Vulnerable for operator errors. E 





Two units for across-the-table in- 
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Designed-in light sources perform a 
wide range of functions as integral 
parts of many different kinds and 
types of products. Light for seeing, 
for indication, for control, for timing, 
for measurement, for color compari- 
sons and standards, for bacteriological 
purposes, for therapy and for drying. 
All these characteristic services and 
many others, too, are rendered by 
sources that cover the whole visible 
spectrum and spill over generously 
into the ultra-violet and infra-red 
realms besides. 


ing these specifications will enable the operator to see 
clearly without eyestrain. This differs from the small, 
bright light sources so frequently found which produce 
a “hot spot’? on the work, resulting in glare with the 
incidental impairment of vision, fatigue to the operator 
and lowered efficiency and output. 

\nother hint which helps to reduce eyestrain and 
fatigue is to blend local lighting with the general light- 
ing of the surrounding area. The object of this is to 
avoid the necessity for the pupils of the operator’s eves 
adapting themselves to wide changes in the quantity 
of illumination every time he takes his eyes off his 
work. This constant readjustment of vision puts an 
undue strain on the nervous system. The machine or 
device should be finished with light colored paints 
greens and grays are replacing the black of yesteryear. 
Glare and contrast can be reduced by keeping the work- 
room ceilings and upper walls clean and well lighted 
by general illumination and painted a light color. Do- 
ing everything possible to reduce sharp contrasts will 
aid considerably in easing the seeing task of all using 
the premises and equipment. 

The quantity of light which should be built into any 
particular device will depend on the specific visual task 
to be performed. The order of the intensity of illu- 
mination recommended by the leading authorities en- 
gaged in the study of lighting is summarized in Table 
I. These figures really indicate a range of intensity 
which should be adjusted for each particular applica- 
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TORK lights for localized ma- 
chine lighting. A—This as- 








ation of light 


MAY 1943 









1 . 


tion, the intensity being increased for materials having 
low reflection factors or where little contrast exists 
and reduced where the opposite conditions apply. 

Intensities of illumination of 50 foot-candles or less 
are usually obtained by general service lighting units. 
Greater intensity obtained by general illumination usu- 
ally proves uneconomical and is obtained by supple- 
mentary local lighting units. Thus a seeing task which 
can be performed with a recommended illumination of 
100 foot-candles must have a total incident light in- 
tensity of this value composed of the general lighting, 
say 40 foot-candles, plus a localized intensity of 60 
foot-candles. Hence the amount of light actually re- 
quired for any built-in unit of a machine will depend 
on the location where the device is to be installed. The 
designer must, therefore, make an assumption, if actual 
values are not available, of the general lighting and 
choose a unit which will supply the additional intensity 
needed for the average location where the machine be- 
ing designed will be used. 


1 


For design purposes, the actual foot-candles at the 


NTEGRATED 
within the grinder 
shield, this lamp- 
magnifier unit is a 
notable aid to preci- 
sion parts handling. 
Either incandescent or 
fluorescent sources are 
so provided. 





work can only be obtained by lengthy computation, 
knowing the efficiency of lamp, reflector and glass or 
lens, together with the distribution of the unit. How- 
ever, as a rule of thumb for general estimates, most 
reflectors will have an overall efficiency of 30 to 50 per 
cent; that is, 30 to 50 per cent of the total light out- 
put of the light source reaches the plane in which the 
work is located. The average light output of incan- 
descent lamps can be assumed to be 15 lumens per 
watt; fluorescent lamps at 35 lumens per watt. The 
total area in square feet which the unit can light at 

















































































































































































mounted. 


the plane of the work must be estimated (whether the 
work utilizes all light reaching this area or not is im- 
material). The foot-candles at the work are then 
readily computed from the formula: Foot-candles = 


Lumens per watt lamps watts efficiency 


area illuminated 


It must be kept in mind that this general formula can 
be used for any specific unit if the test values of lumen 
input, efficiency and distribution are known. An ap- 
proximate estimate may be had by assuming the various 
values mentioned above for lumens per watt and effi- 





A \ \ J HAT well-planned lighting does. (A) Appearance B 


of a cross-feed micrometer collar when illuminated 


by general lighting from industrial reflectors. Here small 

light sources of high surface brightness result in many 

high lights. (B) Large area source of low surface bright- 

ness yields uniform illuminating which may be centered 
in the scale. 


ciency. The final check, of course, is to test the in- 
stallation by placing a foot-candle meter at the point 
where the work is held. 

Good illumination built into a machine will usually 


pay big dividends in the form of greater accuracy of 
workmanship, improved quality, increased production, 


greater efficiency and safety. 
neatness and cleanliness of the surroundings will result 
in unproved supervision and morale. 


Indication: Light sources used for indication may 
be in the form of incandescent or neon glow lamps. 
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ELDOM are light sources 
more definitely built-into 
the complete product than at 
this saw blade welding posi- 
tion (A) on a contour saw- 
ing and filing machine. The 
lamp, not of high enough in- 
tensity to compete with the 
photoflash bulb by which 
this photograph was taken, 
is in the over-hanging fixture 
at the top of the panel. 
B) On the same machine a 
light-the-work source on a 
flexible goose-neck fixture has 
been provided. Note 
magnifier-shield , separately 


the 


Improved appearance, 


They are usually of low wattage, mounted behind 

lens or jewel of glass or plastic which may be of special 
color, shape or design to suit the requirements of the 
designer. Pilot lights are used to indicate when cir 
cuits are alive or de-energized, the positions of invisible 
units of mechanisms, such as dampers, conveyors and 
other moving parts, the location of which is of im 
portance to the operator. Pilot units are generally set 
flush with the operating panel of the machine. Lamps 
may be replaced from the front or back, according to 
the design of the unit and physical arrangement of the 
machine. Where pilot lamps are to operate for long 
periods, energy use may become an item warranting 
consideration. If a low intensity pinkish glow is a sat- 


isfactory color, a neon glow lamp may be used. These 


electric discharge devices are made in several small 


Table I 


RECOMMENDED LEVELS OF 
ILLUMINATION— 


Minimum order of magnitude for interior industrial lighting 


Footcandles 
Assembly: Rough 10 
Medium 20 
Fine 100 
Extra Fine 200 
t 200 
ection: Medium 20 
Medium Fine 50 
Fine 100 
Extra Fine 200 
Machine Shops: Rough bench and machine work 20 
Medium bench and machine work, ordinary auto- 
matic machines, rough grinding, medium buffing 
and polishing. ei . +. 
Fine bench and machine ‘work, fine automatic ma- 
chines, medium grinding, fine buffing and polishing 
Extra fine bench and machine work, grinding, fine 
work 
Paint Shops: Dipping, spraying, firing, rubbing, ordinary hand 
painting and finishing sss, ted 
Fine hand painting and finishing 
Extra fine hand painting and finishing 
Sheet Metal Work: Miscellaneous machines, medium bench w ork, 
punches, presses, shears, stamps, welders, _—" 
Tin plate and similar inspection. : 
Woodworking: Rough sawing and bench work 
Sizing, planing, rough sanding, medium machine and 
bench work 
Fine bench and machine work, fine sanding and 
furishing 


* From a large area light source of low surface brightness and good 


diffusion. 






ELECTRICAL 











MANUFACTURING 





Size 
and 
ally 
vali 
220 
300 
bur 
ligh 
its 


clos 
its 
of s 
tim 
circ 
wit! 
that 
inst 
eac 
see: 
rote 
frec 
it 1 
ing 
‘| 
om 
mut 
ena 
in 
fou 
ami 
bili 
whi 
the 
par 
dev 
cor 
evi 
SCO} 


A 


use 


MA 






















































d 
Clal 
the 
cil 
sible 
and 
im 
set 
uNps 


og 
> 


t the 
long 
iting 
, Sat- 
‘hese 


small 


hting 





andles 
10 

20 

100 
200 

2% 


1” 


50 
100 
mM 


1” 





g £\ 








nd good 


URING 


sizes, and as they have no filament, can withstand shock 
and vibration to an unusual degree. These lamps usu- 
ally contain a resistance within their base of correct 
value to permit the lamp to be used directly on 120 or 
220 volt circuits. They have an average useful life of 
3000 hr. As there is no filament, a glow lamp cannot 
burn out suddenly but slowly deteriorates, reducing its 
light output and thus giving the user due warning that 
its useful life is about exhausted. 

Instrumentation: Light from a glow lamp can be 
closely controlled as no filament need be energized with 
its inherent lag on heating and cooling. The discharge 
of such a lamp takes place instantaneously and can be- 
timed very carefully by a suitable variable frequency 
circuit. By synchronizing the flashes from a glow lamp 
with a given point on a rotating object, it is possible 
that the point being studied be illuminated for only an 
instant when it is at the same angular position during 
each revolution. Due to persistence of vision, the eye 
sees the object appearing motionless, although it is 
rotating at full speed. By calibrating the variable 
frequency circuit energizing the glow discharge lamp, 
it is possible to determine the speed at which the rotat- 
ing object is turning. 

The glow lamp stroboscope is useful both as a tach- 
ometer and a light source which stops motion. It per- 
mits the study of rotating or repetitive motion and thus 
enables engineers to discover many conditions existant 
in machines which could not otherwise have been 
iound. This device can be applied to machines to ex- 
amine work being processed. It seems to have possi- 
bilities of being built integrally into certain machines 
where it is desirable to enable the operator to check 
the speed or apparently stop the motion of the rotating 
part or parts, whether it is the work or the cutting 
device. The operator, therefore, has an opportunity to 
correct or improve any conditions which may become 
evident by observation under the light of the strobo- 
sc ypic source. 

\ stroboscopic lamp of high lumen output can be 
used very successfully to take single flash photographs 
of moving parts of machines if the area to be photo- 
graphed is relatively small. The flash is about 1 /30,000 
second in duration. Hence, if the motion in this period 
is nil, the resulting photo will be very satisfactory. 
Special arrangements must be set up to synchronize the 
exposure and flash of the lamp with the area that is to 
be photographed. As only a single flash is used, any 

ving part may be photographed, rotation or repeti- 

€ motion not being essential. 

Initiation: Light may be used to initiate various 
operations in automatic devices. As a beam of light 
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PILOT lights may be for 

on-or-off indication 
with (A) round or (B) 
rectangular jewels or may 
serve accuracy functions 
in measuring devices as 
in this (C) arc length 
monitor of early design 
and this (D) electronic 

microscope. 





has no mass, its interruption docs not add any physical 
load to the object which passes through it. If the 
ray of light is focused on a photoelectric cell, the varia- 
tion of its intensity, or its total interruption will alter 
the current flowing through the photocell. This cur- 
rent is usually passed through a sensitive relay, the 
contacts of which control the circuit of the device to 
be actuated. This arrangement is used in weighing 
and sorting machines, grading devices, overheight in- 
dicators, safety devices on elevator doors, automatic 
door opening mechanisms and in a host of other prod- 
uct specification points. 

The application of the light source and photocell to 
machines must be carefully designed in order to obtain 

(Continued on p. 176) 
























































Things for People. Work upon a comprehensive 


program for maintaining supplies of essential civiliar 


goods Is being developed by WPB in close coopera 

tion with OPA and reflects growing official concern 
over shortages showing up in the home front. A num 

ber of articles which have been withdrawn from produc 

tion or turned out on sharply curtailed levels for more 
than a year are likely to appear within the plan. A 
list of about 300 items has been prepared for which 
higher priority ratings would be necessary if produc 

tion were to be undertaken upon a resumed or increased 
output basis. It will be the duty of WPB’s Office of 
Civilian Supply to arrange both for material for the 
production and prices for the sale and distribution of 
such items some of which will be rationed and others 
will be upon the first come first served basis, according 
to present indications. The original list of 300 was 
reduced to 200 when finally made public by WPB. A 
committee of four business men prepared the list for 
the Office of Civilian Supply. These included Cal Siv- 
right, president of Oliver Farm Equipment Co., chair- 
man; C. J. Whipple, president of Hibbard, Spencer & 
Bartlett; T. V. Hauser, vice president Sears Roebuck 
Co., and Irwin D. Wolf, vice president Kaufmann De 
partment Stores. Electrical items are conspicuous by 
their absence. The only likely ones being non-auto- 
matic electric irons, cotton covered lamp cord, porce- 
lain electric insulators, switches, receptacles, sockets 
and plugs, friction and rubber tape, plugs for appli- 
ances, push buttons, cord sets for appliances, dry cell 
batteries, flashlight cases and bulbs, incandescent lamps 
and fluorescent lamps and fittings. Some items on the 
list are not defined as to their possible electrical char- 
acter and might, or might not, be such. 


Aircraft Electric Motors. Chief topic of discussion 
at a recent meeting of the Fractional Horsepower Elec- 
tric Motor Industry Advisory Committee and officials 
of WPB and other government agencies was the prob- 
lem of supply of electric motors for aircraft as becom- 


ing an increasingly acute one. All aircraft motor manu 
facturers, according to reports from the industry, now 
have a 10 to 11 month backlog of orders. Apparently) 


many critical projects involve the production of frac- 
tional horsepower electric motors, and the most critical 
element in the production of these motors is the supply 
of gears, brakes and clutches. In consideration of this 
fact, the committee suggested that the output of frac- 
tional horsepower motors and their component parts 
be scheduled to conform with aircraft production. Such 
scheduling, it was proposed, must make certain that 
the most urgently needed motors are available when 
needed and that no motors are being built ahead of 
actual requirements. Officials of the General Indus- 
trial Equipment Division informed the committee that 
PD-903 Forms have been mailed to all manufacturers 
of aircraft motors and that, on the basis of the infor 
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mation developed by these forms, adjusted schedules 
retlecting a balanced production will be prepared by 
WPB and returned to the manufacturers. The critical 
commutator situation was also discussed. Officials in 
formed the committee that this item is being scheduled 
to fit production to actual requirements and _ facilities 
so that all motor manufacturers may get the commu 
tators they need. The committee conferred with a rep 
resentative of the Copper Division regarding proper 
requirements for commutators, and it was proposed 
that these requirements be isolated from the general 
requirements in order that the Copper Division 
may make provisions for getting copper on a 
short schedule whenever necessary. Reports from the 
fractional horsepower motor industry which were read 
to the committee showed 2314 million dollars worth of 
vital war products delivered by the industry in Jan- 
uary 1943. 


New Set-Up for WPB. Under General Administra- 
tion Order 2-85, \WWPB is organized under four key 
officials all reporting to Executive Vice Chairman 
Charles E. Wilson. The officials are: J. A. Krug, Pro- 
gram Vice Chairman; Donald D. Davis, Operations 
Vice Chairman ; Ralph J. Cordiner, Vice Chairman ; and 
William L. Batt, Vice Chairman on International Sup- 
ply. To Mr. Krug report distribution bureau, office 
of the food consultant, program bureau, production 
scheduling plans and policy and the stockpiling and 
transportation division. To Mr. Davis report the 
twenty basic industry divisions and sub-divisions. To 
Mr. Cordiner, operating in general upon assignments 
by the executive vice chairman, report the facilities 
bureau and division, office of production research and 
development, office of progress reports, office of spe- 
cial projects, planning committee, procurement policy 
division, resources protection board and statistics di- 
vision. To Mr. Batt all those various functions allied 
with international considerations. Within the technical 
definitions of General Administration Order 2-85 lies 
a notable shift of policy not emphasized by the former 
terms. Washington advices indicate that the men who 
have been doing “advance thinking” for WPB ever 
since its formation have lost some standing and the 
planners and statisticians no longer report to Chairman 
Nelson nor even the Executive Vice Chairman Charles 
E. Wilson but to Vice Chairman Ralph Cordiner. It 
is thought that when Robert R. Nathan, Chairman of 
the Planning Committee, leaves WPB, his entire com 
mittee, credited with thinking up most of the civilian 
production agency’s strategy, intends to submit resig- 
nations. 

Essential Activities. There are 35 groups of essen 
tial activities, all certified by the War Manpower Com- 
mission since July 1942, which have been indexed to 
show the particular industries and services included as 
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ital to the carrying on of the war. Approximately 
000 industrial items are indexed and divided into 
anufacturing and non-manufacturing activities in the 
ist sent to the U. S. Employment offices and Selective 
Service Boards. The lists are being used by the latter 
considering requests for occupational deferment of 
en liable for military service. The U. S. Employ- 
lent Service offices use the data to determine which em- 
ploying establishment should have priority in the re- 
erral of workers for job openings and to enable them 
to determine from which type of activity workers may 
be transferred without disrupting war production or 
mmunity facilities. 


Renegotiation of War Contracts. That war con- 
tractors will be likely to get less generous treatment for 
business expenses from the Price Adjustment Boards 
enegotiating contracts than they will from the Treas- 
ury administering the tax laws, emerges from the im- 
port of six interpretations of the renegotiation statute 
by the War, Navy and Treasury departments and the 
Maritime Commission. The agencies charged that re- 
sponsibility for eliminating excessive profits from war 
contracts have agreed upon the extent to which they 
will recognize as deductible expenses the exclusions and 
deductions allowed for federal tax purposes. These 
interpretations, shortly to be made available, cover: 
unortization, depreciation and conversion; losses from 
prior years; war losses; interest; advertising ; salaries, 
wes and other compensations. 


Controlled Materials Plan. That problems con- 
nected with the placing in effect of the Controlled Ma- 
terials Plan are being eliminated as rapidly as possible 
and that necessary adjustment will probably have all 
een made by July 1, when the plan is scheduled to go 
into full effect, is indicated by Program vice chairman, 
J. A. Krug. Mr. Krug further indicated that the job 
of distributing allotmerits of controlled materials 
through thirteen claimant agencies would not be per- 
fect the first time and that there would be cases in the 
irst go-around where allotments would not exactly 
match approved production schedules and producers 
have been advised to make up differences if possible 
through the use of inventory. Where an actual stop- 
ige of production might be threatened, they can ob- 
tain relief by application to the claimant agency. It 
will be necessary to readjust some production sched- 
ules as well as the preliminary allotments, but all of 
his is to be expected in putting production on a strict 
allotment basis. Compliance with the CMP regulations 
will be checked by investigators for the division and ap- 
proximately 1200 field inspectors will be so delegated. 
“The investigation will be thorough,” states W. John 
gan, head of WPB’s Compliance Division, “for com- 
lance with Controlled Materials Plan regulations is 
vital importance to war production and willful viola- 
ns will be treated accordingly.” 


Lighting Fixture Ballast and Transformer Com- 
mittee. The following members now constitute the 
lustry advisory committee for lighting fixture bal- 
and transformer industry: P. M. Staehle, General 
ctric Co.; James A. Bennan, Jefferson Electric Co. ; 
I. White, Westinghouse Electric & Mfg. Co.; J. A. 
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Comstock, Acme Electric & Mfg. Co.; Len Marschall, 
Sola Electric Co.; A. S. Slepian, Wheeler Insulated 
Wire Co. and L. G. Nickles, National Transformer 
( orp. 


Glass Textiles Restricted. Issuance of Conserva 
tion Order M-282 places fibrous glass textiles under 
allocation. Though there has been a fourfold increase 
in the production of fibrous glass textiles in the past 
three years a shortage has become evident in this field. 
The allocation order is intended to increase production 
in the lines most vital to the prosecution of the war. 
Glass fiber is able to withstand temperatures of 2,000 
deg. F., and has been produced experimentally with a 
tensile strength of 1,000,000 Ib. per sq. in. Now, means 
have been developed to utilize the high tensile strength 
of fibers to produce structural materials having an un- 
usually high strength-weight ratio. Army and Navy 
specification points for fiber glass textiles include in- 
sulation for the electrical equipment in planes, tanks 
and ship propulsion machinery and dock motors as well 
as for parachute flare shades and interior sheathing in 
fighting ships and auxiliary vessels. 


Management Labor Council. Formation of a Man- 
agement Labor Council to meet periodically with Chair- 
man Donald M. Nelson and other top officials of WPB 
to discuss plans and policies as they may affect or- 
ganized industry and organized labor and in general 
to bring both groups more intimately and effectively 
into the war program, has been announced. The 
council will ultimately have eight members. Four 
named by Mr. Nelson include Eric Johnston, Presi- 
dent of the Chamber of Commerce of the United 
States; Philip Murray, President of the Congress of 
Industrial Organization; Fred Crawford, President of 
the National Association of Manufacturers and Wil- 
liam Green, President of the American Federation of 
Labor. Each of the preceding will select one additional 
member from his own organization to sit with him in 
the meetings of the council. 


War Output At High Rate. That war material 
and supplies for war are being produced at a rate 300 
per cent higher than a year ago is indicated in a report 
made by Under Secretary of War Patterson who 
further stated that industry gives promise of fulfilling 
this year’s $57,000,000,000 program. Mr. Patterson 
listed unit production of a number of specific ordnance 
items. In doing so he stated that the information was 
made public with a full appreciation of the comfort it 
would give to our fighting men in Africa, Asia and 
the other battle fronts and that he hoped it would come 
to the attention of Hitler, who less than a year ago 
told us it could not be done. 

Staggered Working Hours. Recommending that 
staggered hours of work for women in war plants be 
instituted to enable women to do necessary shopping 
and countless errands connected with the running of a 
home, Paul V. McNutt, chairman of the WMC also 
suggested that war plants provide their workers with 
rest periods and adequate eating facilities and that com- 
munities supply adequate school lunches and day time 
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care for the children of working mothers \ccording 
o latest Bureau of Census figures, 15,000,000 American 
women are now engaged in gainful employment. By 
the end of the year, according to Mr. McNutt, 18,000, 


OOO women will be so occupied. 


Farm Radio Batteries. 
one third of the farm battery radios in certain portions 


Recognizing that perhaps 


of the country have been silenced because of a lack of 
such supplies WPB states that some measure of relief 
can be anticipated through readjustment and resched- 
uling of battery production if other battery require- 
ments will permit a transfer of facilities and materials 
to farm units. It is estimated that battery radios on 
farms have increased in number from pre-war 2,200,- 
000 to a present total of 3,200,000. Pre-war produc- 
tion of radio batteries approximated 4,500,000 sets or 
about sufficient to supply two sets of batteries per year 
per radio. As one step to improve the situation, WPB 
previously prohibited the production of batteries for 


1 


portable radios thus conserving materials for the farm 
tvpe now being given consideration. 


Six Billion Dollars a Month. That current rate of 
Government spending for war now exceeds $6 billion 
a month although scheduled to reach $8 billion a month 
by the end of this calendar year is indicated in Treas- 
ury Department figures. There is some lag, based 
upon data from the same source and covering the first 
three quarters of the current fiscal year. Actual spend- 
ing was $50,014,000,000 while the budgeted figure was 
$55,500,000,000. It is estimated that the public debt 
which was $16 billion in 1933 has now grown t 
$119,536,000,000 and will have reached $210 billion 
by the end of 1944 fiscal year. 


Busway and Bus Duct. 
use of steel and copper in the manufacture of busways 
and bus ducts will result from application of General 
Limitation Order L-273 as recently issued by WPDB. 
\s manufactured prior to the new order, 


Substantial savings in the 


busways had 
copper conductors based on a rating of 1000 amp. per 
sq. in. and utilized a case which 1s now considered to 
have required more steel than necessary. Under the 
provisions of L-273 busway design is restricted to spe- 
cific amounts of copper and maximum weights of 
steel which may be used for each of the ampere ratings 
permitted under the order and these have been re- 
duced to a minimum consistent with adequate per- 
formance. The order covers only the common types of 
pre-fabricated plug-in and feeder type busway, and 
does not include any type using rolling trolleys, or so- 
called “step-type.” It is estimated that enforcement 
of L-273 will effect a 37'% per cent saving in copper 
and a 40 per cent saving in steel over the amount used 
in 1943 production. Tonwise this means 2,250 ton 
of copper and 4,250 ton of steel saved. 


Incandescent Lighting Fixtures. 
to 3,000 ton of ferrous metal are anticipated through 
the application of Limitation Order L-212 covering in- 
candescent lighting fixtures. 


Savings of 2,500 


The saving will be gained 
through reduction in the amount of metal permitted in 
the manufacture of standard utility and industrial in- 
candescent lighting fixtures, in the amount of metal 
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permitted in residential type fixtures and in certain 
simplifications and reductions in the number of sizes 
and shapes permitted. The new regulation restricts the 
sale of industrial and utility lighting fixtures to orders 
carrying a preference rating of A-1l-j or better. The 
most drastic cut (80 per cent) is in the use of ferrous 
metal in the residential fixtures where only 6 oz. pet 
unit is permitted. Some manufacturers have alread 
developed residential fixtures using less than 6 oz. o 
ferrous metal. The Lighting and Fixtures Sectior 
Building Materials Division, WPB, 1s studying mean 
to further standardize and simplify the permissibk 
types and sizes of fixtures and further to reduce the 
metal gauges. This section has already made a stud 
of materials which may be substituted for metal in th: 
manufacture of industrial commercial fixtures including 
such materials as fibers, paper products, non-critical 
plastics and glass. Various fiber and paper products as 
well as specially treated glass show some promise in 
this respect according to the section officials but only 
a few possibilities in substitutes for steel have been 
developed for such products. 


Where Aluminum May Be Used. Establishing a 
specified group of end products in which CMP allot- 
ments of aluminum may be used, WPB has again 
tightened its hold upon the utilization of that metal. 
Single standard form of certification may be used to 
validate any delivery order and users of aluminum 
and other controlled materials will not have to place 
several different certifications in the future. 


More War Work From Labor. Current reports in- 
dicate that the War Manpower Commissions intends 
to help industrial employers to get more work out of 
the labor forces they now have. Chairman Paul V. 
McNutt has stated that plans calling for full opera- 
tion of the Bureau of Manpower Utilization in almost 
every industrialized center by mid-summer have been 
completed. Dr. Frank H. Sparks, director of the bu- 
reau, anticipates two types of cases. The employer 
who is in trouble, knows it and asks for help and the 
employer who is also in trouble but WMC doesn’t hear 
about until someone else complains. The complaints 
are about labor hoarding, high rates of job turnover, 
absenteeism, production restrictions, low morale, idle- 
ness, poor performance on the job and an unproductive 
attitude of the employer. More than 50 consultants 
are on the job and there will be a staff of about 200 
consultants in the field. 


Exchange Radio Tubes. Suggesting that manufac- 
turers of radio tubes exchange such items among them- 
selves and concentrate production on critical types, 
Frank H. McIntosh of the Radio Division of WPB 
has released a recent letter by him to manufacturers. 
According to Mr. McIntosh, the conversion of the 
radio industry was designed to permit tube production 
sufficient to maintain civilian radios, and such produc- 
tion for replacement purposes is almost as high as in 
peace times. Sales in January of replacement tubes 
totaled nearly 2,500,000 units. Nevertheless, many 
complaints have been received, particularly from rural 
Continued on p. 206> 
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MECHANIZE 
Your Screw Driving Army 


PHILLIPS SCREWS PERMIT 
FAST DRIVING METHODS / 


Like our fast-moving fighting forces, 
your screw driving army can now be 
mechanized to set new speed records on 
the assembly line. 

You can have the advantages of power 
or spiral driving on almost any job... by 
adopting Phillips Recessed Head Screws. 
Automatic centering of driving force in 
the Phillips Recess eliminates the driving 
troubles that often make fast driving 
methods impractical. Fumbling, wobbly 
starts ... slant-driven screws . . . broken- 
head screws .. . dangerous skidding of 


PHILLIPS 


7 a 
ps 


WOOD SCREWS °* 


driver points . . . all are forgotten prob- 
lems in plants that use screws with the 
Phillips Recessed Head. 

Even “green hands” can do fast, skilled 
work. Savings of 50% in driving time 
are common. Such man-hour savings are 
important to the war effort, since so many 
workers in the average plant are driving 
screws. 

They cost less to use! Compare the cost 
of driving Phillips and slotted head 
screws. You'll find that the price of screws 
is a minor item in your total fastening 
expense .. . that it actually costs Jess to 
have the many advantages of the Phillips 
Recess in your assembly work. 
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High Cycle Tools 
That Speed Production 


REATEST of the limitations imposed on any 
interchangeability 
with existing products and adaptability to ex$ 


In the development of high cycle 


design are restrictions of 


isting conditions. 


tools the manufacturers completely ignored tradition in 


motor type, voltage, and frequency and undertook to 
build the best tools for the job. Demand for tools 
which could do an assembly-line operation rapidly and 
efficiently, day in and day out, was so great that users 
were willing to sacrifice the advantages of tools built 
to operate on existing voltages and frequencies 1f they 
could obtain a superior tool for their rapid assembly 
problems. 

Application of these units necessitates the genera- 
tion and transmission of current to the tool at a voltage 


CHARACTERISTICS OF HIGH CYCLE TOOLS. 


Spindle Speed | Weight 
Capacity rpm lb. 
1/8-5/8 in. diam 350-5000 3-19 
#10-#20 Wood Screw 250-2500 4 

#10-3/8 in. Mach. Screw 
Nut Runners 3/16-7/8 in. Nut 250-2500 
Tappers 3/16-5/16 in. Thread |300-700( Forward 
400-1000. Reverse 

175-900 

10800 
3600-5400 


Tool Function 


Drillers 
Screw Drivers 


Stud Setters 4-15/16 in. Stud 
Die Grinders -3 in. Wheel 
Angle Grinders in. Wheel 
Portable Grinders 4-8 in. Wheel 3050-10800 
Sanders 7-9 in. Disc 3600-5600 
Polishers 1800 
Buffers 4-8 in. Wheel 3600-5600 


Fig. 1 


and frequency that is not standard throughout the 
manufacturing plant. Thus it is necessary not only to 
install a motor-generator set or frequency changer for 
the hybrid frequency but also to provide special wiring 
from the generator to the various tools. However, any 
assembly job employing ten or more tools can justify 
a high cycle system from an economic standpoint. In 
such an installation the tools must be grouped near the 
generator because the reactive voltage drop at 180 
cycles is three times that at 60 cycles. This necessi- 
tates relatively short runs for reasonable voltage main- 
effect of 
drops can be reduced by using larger conductors but 


tenance. Combined resistive and reactive 
this will affect only the resistive part of the voltage 
drop. Reactive drop must be reduced by changing 
conductor spacing, reducing the amount of iron in the 
electromagnetic field around the conductors, or reduc- 
ing the length of the run. 

Tools for use on the assembly line must be rugged 
enough to stand up under constant hammering and 


abuse and they must not fail because one tool outage 
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They must be light 


can shut down the whoie line. 
enough not to tire the operatcr and yet provide suffi- 
cient power to do the required job. These demands 
of the assembly line are filled effectively by high cycle 
tools. Fig. 1 shows their functional range and a few 
of their physical characteristics. Any operation that 
can be resolved into a turning effort can be done hy 
high cycle tools. 

The squirrel-cage induction motor is both rugged and 


fool-proof. Its rotor or armature is the essence of sim 


PERCENT FULLLOAD TORQUE 


oe 
20 


PERCENT SYNCHRONOUS 


Fig. 2 "TOR QUE-SPEED curves indicate usefulness of different 


types of motors for various conditions of load 

A) Class A, 60 cycle induction motor; (B) Class B, 

60 cycle induction motor; (C) High cycle inductio: 
motor; (D) Universal motor 


plicity since it consists, in general, of steel laminations 
The wind- 
may be bolted, 
welded, brazed, or cast to end rings so forming closed 


with slots in which the winding is placed. 
ing consists of copper bars which 
This construction produces a uniform, rigid 
rotor which can be easily balanced dynamically. The 
stator consists of a winding which produces a rotating 


loops. 


magnetic field when the three-phase voltage is 
pressed on it. 

In operation, the bars of the rotor cut the rotating 
field produced by the stator. This cutting of the mag- 
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Fig. 3 IGH cycle tapper has spring actuated spindle which 
reverses when unit is pulled away from work. Most 


types reverse at a higher speed to hasten tap withdrawal 


netic lines of force induces in the closed circuit of the 
rotor currents which, acting in conjunction with the 
magnetic field, produce a torque . Causing rotation. 
Thus, the speed of the rotor can never quite equal the 
speed of the rotational field in the stator. 
Torque produced by any conductor in a magnetic 
field is proportional to the current flowing through the 
" ay 
course, when alternating current devices are consid- 


conductor and to the density of the magnetic field. 
ered the instantaneous values of current and flux must 
be used. 

Speed of the alternating current field of the stator 
winding is directly proportional to the frequency of the 
impressed voltage and inversely proportional to the 
number of pairs of poles, or: 

; f x 60 
Ne P (1) 
where Ny is the speed of the rotating field in rpm. 
f is the frequency in cycles per second 
P is the number of pairs of poles. 
Speed of the rotor then is 


Rpm. Ne(l Ss) (2) 
where s is the slip of the motor. 
Equations 1 and 2 show that the higher the im- 


pressed frequency, the higher the speed for the same 
number of poles. The two-pole, high cycle motor will 
have a rotor speed of 
(180) (60) (1—s) 

l 


Rpm. 10,800( 1 s) 
Since the slip is small—particularly at no load—the 


Rpm. 


rotor speed may be considered as 10,800 rpm. The 
two-pole, high cycle motor with a synchronous speed 
of 10,800 rpm. has been adopted almost universally. 
However. some direct driven sanders are now being 
made with four and six poles to reduce speed without 
gears. In view of the fact that 

2xTS 


Hp. : 
P 33000 


a 


where T is torque in pound-feet 
S is speed in rpm. 





the high synchronous speed of the high cycle tool 
is quite desirable. since it makes possible the delivery 
of a relatively large amount of power. 

Because the frequency or speed of the rotating mag- 
netic field of the high cycle tool is three times as great 
as that of the ordinary squirrel-cage motor, the fre- 
quency of the rotor currents will also be three times as 
great to start. This means that if special care is not 
taken in the design of the rotor the inductive impe- 
dence will be large, decreasing the starting torque and 
lowering the power factor. 


GOOD WORK CHARACTERISTICS 


ERFORMANCE characteristics of high cycle mo- 
ves can be appreciated in a general way by re- 
membering that the inductive impedence of the high 
cycle rotor is inherently greater than that of the fa- 
miliar, commercial, 60 cycle induction motor. Torque 
curves are shown in Fig. 2. Class A motors have nor- 
mal torque and normal starting current, whereas Class 
fy motors have normal torque but reduced starting cur- 
rent due to higher reactance. The torque curve of 
Class B motors is definitely lower than that of Class 
\ even though a special effort has been made to de 
sign Class B with normal starting torque. 

General shape of the torque curve of the high cycle 
motor is shown in Fig. 2(C). Even though the full 
load torque is difficult to verify because the tools are 
not rated in horsepower, the curve does show that the 
variation in torque from no-load to full-load is greater 
than that recorded for any 60-cycle induction motor. 

Speed comparison between a high cycle tool motor 
and a three-phase, 60 cycle, commercial induction 
motor is difficult because their applications are so dif- 
ferent. Rather it is more reasonable to compare the 
high cycle motor with the universal motor used on 
small portable tools. There is, of course, no compari- 
son from a structural angle because of the brushes and 
commutators used in series motors. Lack of brushes 
and commutators on high cycle motors is particularly 
desirable in explosive atmospheres because the danger 
of arcing is completely eliminated. Hence care need 
only be exercised to protect the switch and eliminate 
static sparks to assure safe operation of high cycle 
tools under hazardous conditions. 

Referring to the torque curve of the universal motor 
shown in Fig. 2(D) it is seen that the speed regula- 
tion of the high cycle motor is vastly superior to that 
of the series motor. The high cycle motor shows a 
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Use of 180-cycle, 3-phase power for 
driving portable tools gives optimum 
power-vs- weight and speed - mainte- 
nance characteristics to expedite oper- 
ations whose character and magnitude 
warrant installation of required pow- 
er-source and associated equipment. A 
review of principles, of tasks which 
can be done at the high efficiency of 
high cycle, and of specific tools. 
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COVER A WIDE RANGE OF CONTROL APPLICATIONS 
FOR WAR PRODUCTION...FOR POST-WAR PLANNING 


To guard your home against theft . . . to guard your property against fire .. . to guard against 
accidents in your plant... to guard your city and country against wartime destruction. In such alarm and 
safety systems, "Relays by Guardian” are almost a necessity because not all relays can withstand the 
inroads of weather and time and yet respond dependably at the crucial moment. 


LIGHTWEIGHT AIRCRAFT CONTACTORS... 


The SC-25 and SC-45 lightweight contactors have double wound coils 
drawing 2 amperes to close the contacts vigorously. The current is 
then reduced to .180 amperes which is sufficient to keep the contacts 
firmly closed. These new contactors are interchangeable with earlier 
types B-4, B-6A and B-7A. Another new contactor is the B-8 which is 
interchangeable with the B-4 on intermittent duty applications. The 
B-8 handles inrush currents up to 1500 amperes. Contacts close 
firmly at 6 volts. All of these units are built to U.S. Army Air Force 
specifications. Write on your business letterhead for these bulletins: B-8 Solenoid Contactor 


“B-8"’, six pages of Aircraft Contactors—‘'No. 195”, on Midget and Signal Corps Relays 


GUARDIAN YG) ELECTRIC 


1627-F WEST WALNUT STREET CHICAGO, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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UT runners for high cycle operation speed assembly 

of many products, are available in a number of styles 
to fit specific operations: (A) Straight shaft type has end 
pistol grip, inbuilt cushion clutch; (B) Cutaway view 


Fig. 4 


shows type with interchangeable, right angle drive head, 
spade and two side handles; (C) Closeup of pressure 


actuated clutch, left, and spring-held tension release, 
j 


trinning 
1 SUI pp! . 


center, which prevents threac 





© 

variation in speed of approximately 20 per cent from 

no load to full load whereas the universal motor shows 
a 

°F 


1 as OS per cent. 


I 


as mu This speed reduction at full 


load experienced with the universal motor gives the 
high cycle motor a definite superiority in such appli 


cations as nut running 


and grinding wher aximum 
speed and torque are needed at full load. Hence the 
high cycle tool justifies the additional initial expens: 
of a converter or motor-generator set as well as the 
cost of special wiring for many applications Since 
a spindle speed of 10,800 rpm. is too great for most 
igh cycle tools contain a gear train be 


operations, hig ' 
sides having their shafts adapted to their particular 
job of planned production. 

To reduce fatigue to a minimum, weight and size of 
high cycle tools have been reduced wherever possible. 
Magnesium and aluminum castings are used for the 
tool housings to produce tools as light as three pounds 
(see Fig. 1). But weight is not the only cause of 
fatigue from operation of a portable tool. The ease 
with which it can be held is also very important. 
Therefore high cycle tools are made with bonnet and 
pistol grip handles, particularly in the small tools, spade 
handles in the larger tools, and side handles with grips 


; 


tor those large tools requiring two hands to manipulate. 

There is no sharp separation of class of tools to 
which any particular handle type can be assigned. 
Each manufacturer designs the handle he feels is most 
comfortable and gives the best control. In fact, even 
in the line of any specific manufacturer a single tool 


can be obtained with practically any hand Thus, 
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maximum flexibility is obtained in fitting the tool to 
the job. In addition, many special attachments can be 
obtained to support the tool. These attachments con 
sist of hangers, bench stands, supporting brackets and 
the like. 

In spite of the fact that each engineer-designer feels 
his assembly problems are to be related only to his 
product he can, almost without fail, find a commercially 
available high cycle tool to do any job involving a turn 
ing effort. Even though high cycle tools can_ be 
mounted permanently on a bench, they find their great 
est applications on those jobs which are not too readily 
accessible or where it is impossible to bring the piece 
to the tool because of its Size, weight, or method of 
manufacture. Most assembly operations involving a 
turning effort, when reduced to fundamentals, can be 
broken down into drilling; tapping; screw, bolt, or 
stud driving; and nut running. Then, of course, there 
are the finishing jobs such as polishing, grinding, sand- 
ing, and buffing. All these operations can be performed 
with high cycle tools and their varied attachments. 

High cycle drillers are made to handle drills from 

¢ to 5g in. diam. They consist of high cycle motors 
geared down to spindles on which are mounted univer- 
sal chucks. Since it is not feasible to change the gear 
ratio on any particular tool and since the power de- 
mands of the tool are dependent on the size hole to be 
drilled, the high cycle driller must be chosen for each 
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CAPACITORS - 


The condenser line which has contributed 
most toward the elimination of production 
stoppages during these critical times! 


More than eight years ago, Micamold pioneered the de- 
velopment of paper condensers molded in bakelite. Through- 
out the fields of communications and electronics they quickly 
became accepted as the finest capacitors of their type, and 
their claim to this honor has not been challenged. Since 


Pearl Harbor, when the emergencies of war demand 
breathtaking speed in “getting the goods” to the A 
Forces, Micamold Molded Paper Condensers have per- 


formed as a superb alternate for mica condensers and, as 
such, have helped save the day on hundreds of occasions. 


Remember, please—there is only one MICAMOLD — but there’s a MICAMOLD CAPACITOR for all 
communications and electronic applications 


———_y—— 


ECEIVING AND TRANSMITTING MICA CAPACITORS 
MOLDED PAPER CAPACITORS 
Oil IMPREGNATED PAPER CAPACITORS 


DRY ELECTROLYTIC CAPACITORS 
eu MOLDED WIRE WOUND RESISTORS 
Let MICAMOLD help solve your capacitor problems. Write today. 
HERE’S ONE GOOD THING 


vou caw ovmpo— oF MICAMOLD RADIO CORPORATION 
Keep buying War Sounds 1087 FLUSHING AVENUE BROOKLYN, N. Y. 
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drilling operation. They are obtainable with angle at- 
tachments for drilling holes at right angles to the axis 
of the tool and also some of the drills are made re- 
versible. 

Because of the reversible feature of some drillers 
there is no sharp distinction between drillers and tap- 
pers. However, as a general rule, tappers have a lower 
spindle speed than drillers. They must be reversible 
and again the tool size and spindle speed are dependent 
on the size of the work. To accelerate the tapping 
operation, spindle speed is increased when reversed on 
those tools having an automatic reversing mechanism. 
The automatic reversing mechanism consists of an 
idler gear and clutch. The clutch disengages the for- 
ward drive and the idler gear is thrown into the gear 
train when the tool is pulled away from the work. 
This reverses the rotational direction of the tap. The 
idler gear is so chosen that the speed of the spindle 1s 
increased when reversed thereby reducing to a mini 


mum the time consumed in withdrawing the tap 


_ CLUTCHES GIVE SPECIAL FUNCTIONS 


IGH CYCLE screw drivers differ from drillers 
and tappers in that they have clutches. The 
function of this clutch is three-fold. First, it makes it 
possible to keep the driver stationary without turning 
off the motor when pressure is not applied to the tool. 
This function is necessary so the driver can be in- 
serted in the screw slot at the beginning of the driving 
operation. The second function of the clutch is to per- 
mit the driver, after the screw has been seated, to slip 
and prevent stripping the threads of the screw. The 
third function of the clutch is to impart impacts to the 
screw after it has been seated to insure that the screw 
is completely home. By using impacts the effect of a 
greater turning effort is obtained with the same amount 
of power available. 
Three ways in which the desired functions of the 
clutch can be realized are shown in Figs. 4(C) and 6. 


Fig. 5 


H'!c# cycle, hand, snagging grinder is light 

and smoothly housed but does heavy 
work (A). Other units are even lighter for 
more delicate operations like die grinding 
B) Sectional view shows construction of simi- 
lar type. All parts of case are heat treated, cast 
magnesium. Squirrel cage rotor is welded cop- 
per, dynamically balanced at working speed 









Fig. 6(A) shows a positive clutch consisting of two 
clutch plates with teeth on the engaging faces which are 
normally held apart by a spring. When pressure is 
applied, the spring is compressed permitting the teeth 
on the clutch plates to engage and transmit power. 
When pressure is released the spring forces the clutch 
plates apart. However, if the pressure is released only 
momentarily and then reapplied, the driving clutch 
disk will have accelerated during the period when the 
plates were free, only to be abruptly engaged again 
with teeth on the driven plate. Hence a hammering 
action on the screw can be obtained. On smaller tools 
the clutch consists of many small teeth so that the ham- 
mering action will consist of many light blows. On 
the largest tools the teeth on the clutch may be reduced 
to two so that the time for acceleration will be a maxi- 
mum and extremely heavy blows will result. 

For those applications requiring definitely limited 
torque, the clutch can be modified as shown in Fig. 
4(C). Here a second clutch is added. This second 
clutch is always held in the engaged position by a spring 
whose tension is adjusted for each particular job and 
maintained by a nut held in position with a set-screw. 
When the screw being driven has seated home and the 
desired tension has been reached, the force on the 
spring is then great enough to compress it permitting 
the second clutch to slip. With such a device the ten- 
sion can be controlled to assure uniform results. 

Clutch shown in Fig. 6(B) carries the idea one stey 
further. Its application is found in those small assem- 
bly jobs where the tension must be controlled within 
very close limits. The tool is equipped with the usual 
dead-spindle, spring-actuated clutch but in addition it 
has a friction drive which can be controlled quite ac- 
curately. Gears transmitting power from the motor 
shaft to the tool spindle are mounted in a spider which 
is held in position by a brake band tightened around 
it. As long as the turning effort is less than the fric- 
tional force holding the spider the power will be trans- 
mitted through the clutch without loss. However, 
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offers You THESE SERVICES 


"Round the corner from your plant is a man whose 
chief stock in trade these days is his ability to help busy 
war industries get needed Radio and Electronic 
materials faster and use them to better advantage. 

That man is your local RCA Tube and Equipment 
Distributor. Behind him is an organization which has 
been dealing with things Electronic since the 
“knee pants” days of Radio. 

They know how to get the materials you 
need. They know how to use these properly 


RCA RADIO-ELECTRONIC TUBES 


once they’ve been obtained. You'll find their technical 

advice and recommendations as big a help as their 

personalized expediting service which assures fast, 
accurate deliveries. 

Whether it’s one RCA Tube or a hundred—they’re 

ready and geared to help you. They'll help you, too, in 

obtaining condensers, resistors, rheostats, con- 

trols, potentiometers, coils, transformers, wire, 

and numerous other Radio and Electronic 

components produced by many manufacturers. 





RCA Victor Division, RADIO CORPORATION OF AMERICA, Camden, N. J. 

















































































when the turning effort exceeds the force applied to 
the spider by the brake band, the spider with its 
mounted gears will rotate around the motor spindle 
without transmitting any of the through it. 


Hence the clutch gives an accurate control over torque 


pt wer 


delivered and is admirably suited to those applications 
demanding such fine control. 

Sizes of screw drivers and spindle speeds depend on 
the size screws being driven. These high cycle screw 
drivers are made to handle from a No. 10 wood or 
machine screw up to a No. 20 wood screw and a 4 ¢-in. 
machine screw. The screw driver, like the driller and 
tapper, can be obtained with an angle or swivel as 
well as a straight head to facilitate special assembly 
operations. Basically, nut runners and stud setters dif- 
ter little from screw drivers. 


They also must be pro- 





A OPEN house in high cycle electric screw drivers would 
reveal: (A) Positive clutch which engages when bit 
Fig. 6 is pressed home into screw slot, provides final tightening 
impacts when jumped; (B) Friction coupling with ex- 
ternal adjustment for highly accurate and consistent 

B tensioning of driven screws 





vided with clutches to prevent stripping and to provide 
no-motion until pressure is applied. Size and spindle 
speed are dependent upon the size nut or stud being 
handled. 

Grinders, buffers, and sanders need no reversing 
mechanisms or clutches. However, the high cycle tool 
is admirably suited to these applications because of the 
ease with which it can be handled. Accurate grinding 
with specially shaped wheels or points can be done as 
method of 
speed reduction found in contemporary sanders may 


find further development in the future. 


well as rough grinding on castings. One 


Instead of 
gears, One unit uses a four-pole motor instead of the 
customary two-pole one to provide the’ lower speed 


for use with a 7 in. sanding disk. Thus the rotor is 
brought down from a synchronous speed of 10,800 
to 5,400 rpm. by increasing the number of poles to 
four. In like manner the desired speed of 3,600 rpm. 
is obtained by using a 6-pole motor to eliminate gears 
This method has 


not been utilized to any great extent because in almost 


1% 


in a tool designed for a 9 in. disk. 


tools but sanders and grinders gears can be in- 








corporated in the clutch mechanism or reversing de- 
Since the 
horse power rating of the motor is decreased by using 


vice housing so that no loss of space occurs. 
the slower speed, any saving in weight or size of the 
tool accomplished by the change would be nullified. 
MOTORS NEED SPECIAL PROTECTION 
\NY high cycle tools can be obtained fused or un- 
fused. Fuses used in the tools are midget size. 
cartridge type, with time delay. 
1% in. long and 3% in. diam. 


The midget fuse is 
Due to the abuse and 
hard usage to which high cycle tools are subjected it 
is imperative that protection be provided by the user 
to eliminate danger of tool burnout. Protection can 
also be obtained less conveniently, but equally effec- 
tively, by mounting the protective device separate from 
the tool. This complicates wiring because each tool 
must be individually protected. If the tool is to be 
portable and easily moved, the protector must be 
mounted in the individual tool cable so the tool can be 
plugged in any high cycle outlet and still be protected. 

If the electrical protection is not mounted in the 
t fuses with built-in time de- 
lay features, or thermally operable circuit interrupters 
(such as circuit breakers) can be used. If standard 
fuses are used, the rating must be large enough to 
prevent blowing on the starting or transient currents 
resulting from momentary When such 
fuses are used, the tool can burn out on loads not great 
enough to cause the fuse to open. 


ool itself, standard fuses, 


overlk vads. 


Hence standard 
fuses will give only short-circuit protection to the tool 
without protecting it against heavy overloads. 

Thermally operable circuit interrupters, on the other 
hand, will protect high cycle tools from injury on long 
continued overloads but are too slow in their operation 
to give short circuit protection. Fuses consisting of 
a time delay element and fuse strip in series will pro- 
tect the high cycle tool completely. The time delay 
element will prevent the protective device from open- 
ing the circuit on harmless overloads or transient cur- 
rents so that the rating of the protector can be chosen 
to be comparable with the rating of the tool. Under 
such conditions the device will protect the tool by oper- 
On high 
overloads, when the thermal element is too slow to give 
protection, the fuse strip operates. 


ating as a thermal device at low overloads. 


Choice of the proper size of pre itective device for a 
particular tool rests with the user rather than the tool 
manufacturer because of the unusual demands imposed 
on these tools. The greatest danger and most common 
of trouble in operation of high cycle tools is 


single phasing on a locked rotor. 


cause 
This can result from 
snagging of the cable or breaking or pulling one lead 
loose from the tool or the plug. If this happens when 
the tool is not running, the rotor will not turn when 
the motor is switched on because the stator field is no 
Hence the motor will be on single 
phase with the rotor locked. Under this condition, the 
winding will heat abnormally and burn out in 20 to 120 
sec. if the circuit is not interrupted. This time varies 
in different tools of the same manufacturer and also 
in the same type tool of different manufacturers. 
Maximum time-delay fuses will satisfactorily protect 


longer rotating. 


(Continued on p. 204 
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makes 
a better 
Spring 


¥ Twisting a piece of wire sounds like a simple 
matter, but actually, in the making of better springs, it is 
quite a significant operation. By evaluating the results of 
a twist test, the Muehlhausen spring technician is able 
to select stock that will withstand the torsional strains to 
which springs are subjected in use. 

In this test, a specimen of wire, held between two chucks 
of a specially designed laboratory machine, is twisted clock- TWO NEW FOLDERS — FREE 
wise and counter-clockwise a predetermined number of Die Spring Bulletin illustrates, describes 206 sizes and 
times. Weakness is revealed by premature breakage or the types of die springs. @ Armament Bulletin shows im- 

° ° ° ° portance of springs for many types of war equipment. 
opening of hidden seams. Only wire that can withstand the 
punishment of the twist test is approved for production. 


Scores of such tests are conducted daily at Muehl- 
hausen to make sure that every spring leaving this factory MUEHKLHAUSEN 
will perform with maximum efficiency and long life. 


MUEHLHAUSEN SPRING CORPORATION SPRINGS 


Division of Standard Steel Spring Company 
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800 Michigan Avenue, Logansport, Indiana 


EVERY TYPE AND SIZE 


MAY 1943 
























Wage And Hour Law Facts 


And Public Contracts Act Terms 


T IS GIVING AWAY no military secrets to stress 

the contribution that electrical engineering has 

made to our war effort. Manufacturers in this 
field have met unheard of demands—calls for new and 
better products have been so insistent that change and 
improvement became almost synonymous terms. By 
comparison with World War I, both qualitative and 
quantitative standards are immeasurably higher. 

Less spectacular advances have been made on other 
fronts, including the field of employer-employee rela- 
tionships. Those who remember 1917-18 will agree 
that the present all-out struggle demands a much 
greater degree of cooperation from all of us—manage- 
ment, wage earners and Government. 

Part of this greater unity can be traced to Federal 
legislation, to laws that promote good labor standards. 
Among them is the Fair Labor Standards Act of 1938. 
Better known as the Wage and Hour Law, this Act 
applies to employees engaged in interstate commerce 
or in the production of goods for interstate commerce. 
Unless specifically exempted by the Act, such em- 
ployees must be paid not less than 30 cents an hour 
and not less than time and one-half their regular rates 
of pay for all hours worked beyond 40 a week. 

In addition, the Act sets a minimum of 40 cents an 
hour as the goal to be reached by October 1945 and 
directs the Administrator to appoint special industry 
committees for various industries to recommend the 
highest minimum wage up to 40 cents an hour which 
will not substantially curtail employment. Already 
wage orders based on such recommendations have been 
issued for some 50 industries, the present rate being 
40 cents an hour in nearly every case. 

These industry committees, equally representing em- 
ployers and employees in the industry and the public, 
meet around a table to study and discuss such relevant 
facts as the industry’s wage structure, its competitive 
position and the estimated cost of the currently pro- 
posed wage minimum. 


SOME RECENT DEVELOPMENTS 


Unanimously recommending a minimum wage of 
40 cents an hour for the metal, plastics, machinery, 
instrument and allied industries, a committee met on 
February 16, 1943. The official definition of its in- 
dustry includes the manufacture from any material of 
machinery, instruments, tools, electrical goods, trans- 
portation equipment and ordnance. 

Following this recommendation, the Administrator 
held a public hearing in New York City on March 16 
at which persons or groups affected by the proposed 
40-cent minimum were given an opportunity to speak. 
While wage rates in the affected industries generally 
are higher than 40 cents it is estimated that between 
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BY WILLIAM B. GROGAN 


DEPUTY ADMINISTRATOR 
WAGE AND HOUR AND PUBLIC CONTRACTS DIVS. 
U. S. DEPARTMENT OF LABOR 


50,000 and 100,000 wage earners out of some 7,500,000 
employed in those industries would receive wage in- 
creases if a 40-cent minimum were made effective. 

Nowadays a great many manufacturers in the elec- 
trical field are engaged in war production and as a re- 
sult, most of them find that their operations are covered 
by the Walsh-Healey Public Contracts Act. This Act 
applies generally to U. S. Government contracts for 
materials, supplies and equipment in excess of $10,000 





With this statement by Mr. Grogan, 
we depart from our usual content to 
review factors of present and future 
import to employers in the field of 
electrical products and parts manufac- 
ture. Mr. Grogan speaks with author- 
ity. He reviews the implications and 
applications of these two statutes with 
the electrical field definitely at focus. 





and sets standards of minimum wages, overtime com- 
pensation, child labor and safety and health in the 
performance of contracts subject to the Act. 

The minimum wages required under the Walsh- 
Healey Act are those which the Secretary of Labor 
has determined to be the prevailing minimum wage 
for specific industries in specific localities. So far such 
wage determinations have been made for some 56 
industries with wage rates ranging up to 70 cents an 
hour. The minimum wages applicable to particular 
products and localities are included in the terms of 
each contract when it is awarded. There has been 
no minimum wage determination for electrical goods 
as such, 

Basic straight-time hours of work under the Walsh- 
Healey Act are 8 in any one day or 40 in any one week. 
Overtime is permitted, of course, if time and one-half 
the basic rate is paid for all hours worked beyond the 
prescribed limits. For example, an employee whose 
total workweek consisted of four 10-hour days would 
be entitled to 8 hours at time and one-half under the 
Walsh-Healey Act. Under the Wage and Hour Law, 
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Friction Tape and Splice Toes ee Me Varnished Cambric Cloth and Tape 
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its standard, 
be entitled overtime 
did not exceed 
an employee worked, le 
days and one 5-hour « 
entitled to time and one 

Heretofore, the Walsh-Healey 
hibited the employment of boys ul 





under 18 years of age. In order to fac 
duction of war materials, an exemption grante 
Secretary of Labor now permits 
girls between the ages of 16 and 18 
not work more than 8 hours in o 
the hours of 10 p.m. and 6 a.m. and they ’ 
employed in dangerous or hazardous occupations 
Walsh- Healey 
fixes safety and health standards for manufactt 
industries. 


This Act requires that ds supplied on 


Government manufactured 
under safe and sanitary working conditions 
which set up health and safety regulations, 
of these requirements will be taken as prima facie 
dence that employers are complying wi 
sions of the Walsh-Heale: 
The principal hazards which 
fire hazards; unguarded cutting 
unguarded power transmission machinery 
tilation and illumination; unsanitary sl 
“Basic Safety 
a pamphlet issued by 
tracts Division, will be helpful to many emp! 


quirements,” 


Manufacturers who are carrying ot 





































and health programs do not need such 
ever, the incidence of industrial accidents 
shows that there is plenty of room for 1 
This is especially true of many smaller 
employers tend to “let safety take care of 
ing that “accidents are bound to happen.” 

The agencies charged with enforcing the Wage 
and Walsh-Healey Acts cooperated closely 
To further facilitate the work of Administrati 
enforcement, the two agencies have been merged 
an order of the Secretary of Labor. 
Wage and Contracts 
Department of Labor, 
sions are directed by 
also the first and only Administrator 
Contracts Act. 

xcept il 
\ssociations, the Walsh-Healey Act requires that 


contractor 





>a manufacturer 
materials or 


supplies to be 
Where a dealer | 


turer deliver goods directly 


(Government contract. 


will be considered an agent of 
turer and the latter’s employees will be subject to 
provisions of the Walsh-Healey 
In any Operation necessary to 


Government contract above 


agreements 
ie Fair Labor Standards 


to 12 hours a day or 56 hours a week witl 


In cases where a manufacturer buys materials 





parts to be used in producing the commodity called f 


1 
] 
' 





yy his contract and it is a regular practice in his 
dustry to purchase such supplies and not to manuia 
ture them, the work performed by the vendor is 
subject to the Act. 

This does not mean, however, that a contractor ma 
avoid compliance with the Act merely by shifting th 
work to a substitute manufacturer. In cases wher: 
the contractor turns over to another work which he 
would normally perform in his own plant, the contra 
tor is liable for any violations of the Walsh-Heal 
\ct which occur while the sub-contractor is preparing 
materials that are used to fulfill the Government cor 


tract. T 

Nothing in the Walsh-Healey Act prevents any per h 
son from meeting his Government contract out of stock ind 
on hand or manufactured before the contract was let for < 
Thus it does not apply retroactively. The Act does app: 


apply, however, to employ ees who do further work on for 1 

such material, either in processing or packing an 

shipping the goods after a contract is awarded. 
Contracts which exceed $10,000 come within the 


Und 


Walsh-Healey Act irrespective of whether the material indi 
is delivered in installments or in one lot. Where a stat 
person bids on several items with an aggregate value fligt 
above $10,000 but receives an award on only a few a se 
items totaling less than $10,000 his contract will not less 
be subject to the Act. . and 
Both the Wage and Hour Law and the Wals! oii 
Healey Act contain certain exemptions and exceptior ws 
provisions designed to give these laws added flexi . 
bility. Section 13(a)(1) of the Fair Labor Standards Ear 
Act exempts from the minimum wage and overtime 80u; 
provisions any person employed in an “executive, ad creé 
ministrative, professional or local retailing capacity. allu 
or in the capacity of outside salesman,” as these terms of x 
are defined and delimited in Title 29, Chapter V, Code for 
of Federal Regulations, Part 541.* 
, : one 
In general, the Walsh-Healey Act does not apply 
to office and supervisory employees, to custodial em — 
ployees or to certain maintenance workers. A fore cen 
man who does no manual work and has no direct the 
physical contact with the goods furnished the Govert 
ment will be exempt even if he occasionally lends a Ma 
hand in the course of his purely supervisory duties stir 
Both Acts require covered employers to maintain inn 
certain time and payroll records showing hours worked, onl 
rates of pay, overtime compensation, and the like. N 
special forms or bookkeeping methods are necessar\ ope 


but the information must be complete, accurate and 
readily available. Wh 

Enforcement policy has stressed the importance ot 
education in securing voluntary compliance and _ that 
policy will be continued wherever employers are co 
operative. Compliance is good insurance, for both 
\cts have strict penalty provisions. For wilful vio- 
lators of the Wage and Hour Law these include a fine 


Continued on p. 226 


‘here regulations and other informative publications con- 
cerning the Walsh-Healey Act and Fair Labor Standards Act 
are available without cost at all offices of the Wage and Hour 
and Public Contracts Divisions, including the National Office, 
Desk MSS, 165 West 46th Street, New York, N. Y 
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Even the Most Minute Part 
Has Its Big Moments, 





a? yy % 
“28% ‘ 
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T. contact points in a fighter plane’s “turn and bank” 
indicators are not much for size, but they must be brutes 
for action. Like all component parts in a plane’s electrical 
apparatus, they must function perfectly or spell trouble 
for the pilot. Always, he must be sure of his maneuver. 














Under war need’s pressure, a new type “turn and bank” 
indicator—an instrument in which the pointer remains 
stationary to show the degree of deviation from normal 
flight—called for contacts capable of operating 75 times 
a second, but extremely sensitive. Tiny contacts they are, 
less than a tenth of an inch in diameter, but they make 
and break the circuit that controls the speed of the 
gyroscopic motor. 
















Early in the designing, Mallory contact experience was 
sought. Standard contact materials set up excess arcing, 
creating unwanted radio interference. Then Mallory met- 
allurgists, working against time, developed a combination 
of metals—standard tungsten for one point, Elkonium-34 
for the other—that licked the problem in jig time. Just 
one contribution to the development of accurate combat 
maneuvers, to be sure, but an excellent example of how con- 
centrated cooperation is functioning to insure that even 
the most minute part does its bit at the critical moment. 









Mallory’s years of contact experience and “know how,” 
stimulated by war production demands, are furnishing 
innumerable solutions to perplexing problems of contacts 
and contact assemblies. Many of the applications devel- 
oped in the Victory effort have significance for the future. 









When you have contact problems, bring them to Mallory. 









P. R. MALLORY & co., Inc. While the design S 


INDIANAPOLIS, INDIANA still in blueprint form 
Cable Address — PELMALLO 









MALLoRY 


ELECTRICAL CONTACTS AND 
CONTACT ASSEMBLIES 
NON FERROUS ALLOYS 

POWDERED METAL ALLOYS 





CONSULT MALLORY 
for Contacts and 


Contact Assemblies 











MAY 1943 










Vew Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 




































SHUTTER TYPE PILOT LIGHT anode capacitance is low enough so that the tube is rel- 


atively unaffected by line-voltage surges. General Elec 


Particularly suited to aircraft, marine, signal and sim- nae lage 3g? 
tric Co., Tube Div., Electronics Department, Schenec- 


tady, N. Y. 


ilar applications where various intensities of light are 


HOLLOW SHAFT EXPLOSION PROOF MOTORS 


Designed primarily for pumps handling large quan- 
tities of volatile materials such as high octane aviation 
gasoline, this 
hollow shaft ex- 
plosion proot 
motor minimizes 
the hazard of 
explosions and 





fires. It con- 
forms fully with 
Underwriters 


desired under constantly changing conditions, these new 
pilot lights permit a gradation of light from bright, 
through intermediate glows, to total dark with 90 deg. 
rotation of the shutters. Available with red, green, 
amber, blue or opal lens, also with polarized lens. 
Gothard Mfg. Co., 1300 North Ninth Street, Spring- 
field, Ill. 





Class I, Group 
A requirements 66 
Specifically suit- 
ed to integra- 
tion within 
pumps for fuel- 
ing planes at air- 
fields, or stor- 


THYRATRON TUBE 


A little over two and one-half inches long, weight about / 
age locations. 


Fairbanks, 
Morse & Co., 
600 S. Michigan 
Avenue, Chi- 


two ounces, inert-gas filled and of all-metal construction, 





cago, 1. 


TANDEM CONTROLS 


To meet those radio and electronic requirements calling 
for the single control of several circuits and to produce 





a new thyratron tube with both a control and a shield 


grid has a maximum peak inverse anode voltage rating maximum rigidity in such tandem assemblies, as well as 
of 1300 volt, instantaneous current rating of 500 mil- positive rotation of all units without backlash, the “42”’ 
liamp. and an average current rating of 100 milliamp. Series of tandem controls has been developed. The de- 
The cathode is quick heating and is rated at 6.3 volt, sign of the case for each unit permits the nesting and 
0.6 amp. Since the grid current is low enough to per- locking of all units into a compact stack; metal end 
mit the use of a high resistance in the grid circuit, the discs and tie rods hold the cases together and pro- 
thyratron has high sensitivity characteristics; the grid- vide further rigidity. The single shaft passes T 
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“THERE ARE 


Asked how he was going to get over the Alps, on the eve of his first invasion of Italy, 
Napoleon flashed back “there are no Alps”. 


That is, and must be, the spirit of the United Nations ...of every soldier on the line 


. of every factory worker behind that line. 


Lacking the incentive a desperate war generates, Leland engineers and Leland production 
forces could never have produced the revolutionary types of 
precision motors that today stand to their credit. Fired by 


that incentive, there simply “are no Alps”. 


Hasten the day of surrender when those same engineers 
and those same workers can adapt their new found tech- 


niques to peace time pursuits. 


At present builders of electrical lf 
equipment to power: field radios 
and phones; airplane testing 
equipment; electronic devices on * TA 
board ship, behind the lines and 


Leland alternator in the air; fire control on anti- 
used to power 


aircraft guns; automatic plane 
portable gasoline 


pilots; other equipment. 


jan WAR Y MOTORS 


THE LELAND ELECTRIC COMPANY * DAYTON, OHIO 


MAY 1943 135 








through and locks with each rotor in the stack and al 
units of the control pass through the same degree oj 
rotation as the single shaft is turned. Units can be of 
any standard resistance, taper, taps and hop-offs t 




































meet individual circuit requirements and, according t 
specification, may contain any number of circuits, up t 
two dozen if desired. Clarostat Mfg. Co., 285 Nortl 
Sixth St., Brooklyn, N. Y. 


INVERTER BALLAST 


Suitable for operation at rated currents at altitudes 
from sea level to 35,000 ft. and having a total weight of 
only 2% Ib., this 
de. to ac. in 
verter ballast for 
fluorescent light 
ing of aircraft 
instruments and 
indicators pro- 
vides output 





voltage capable 
of operating two 
4-watt type F 
lamps. Also pro- 


Just olf the Press! 


IT’S VALUABLE volt i alip 
IT’S INDISPENSABLE output supply for operation of such lamps as the 0.19 
IT’S TIMELY amp., 3 volt type T lamps for indicator lights. The 


windings are treated with a special compound that 


vided, by means 
of a second 


? 


winding, is a 3 





So Send TODAY for Your Copy! allows operation at ambient temperatures from — 15 
to + 140 deg. F. without damage to the coils. Gen- 


2, ] 9 | L eral Electric Co., Schenectady, N. Y. 


or f | ARIAB D GEA DUCER 
on Ti M VARIABLE SPEE EAR REDUCE 


To meet the many requirements for both accurate speed 
FOR USE IN: control and speed reduction in one compact completely 
o 


Automatic Reset Timers 





—Time Delay Relays— 
Vacuum Tube Circuit— 
Controls, etc. 


Extensively used in Plate 
Circuit Time Delays for 
Communication Equip- 
ment. 





enclosed unit, the new transmission requires far less 
mounting space to obtain those lower ranges of speeds 
which formerly called for the use of auxiliary speed 
reducing equipment. Available in two enclosed designs 
MANUFACTURING COMPANY horizontal and vertical—which may be mounted in 

* INCORPORATED * any convenient or desired position. Each design is 
available in a wide range of speeds and in capacities 
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FLoatTING through the minds of 
pleasure craft designers are cruisers 
such as this . . . sleek lines and trim 
beauty of things to come. And if the 
forecast above is any precedent, 
plastics for pleasure craft is more than 
a promise. 

Note just a few of the most evident 
plastic applications: streamlined plas- 
tic windows, plastic radio and flag 
masts, plastic light fixtures, plastic 
upholstery, trimmings. And not quite 
so evident are plastic hardware, bath 
ind galley fixtures, control equipment 
and scores of plastic parts in the 
engine room. 

Whether you’ re interested in build- 
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Dreamcraft AHOY! 


STAND BY FOR LAUNCHING 








From the Drawing Boards of Sundberg and Ferar 


ing postwar dreamcraft such as this, 
or any one of a thousand products-of- 
the-future, it is essential that you do 
your planning now. And to help you 
lay plans for plastic moldings, it will 
pay you to consult the Kurz-Kasch 


“Plastic Round Table” — a group of 
specialists in design, materials, tool- 
up and molding. Kurz-Kasch has 
been Industry’s partner in plastic 
planning and molding for more than 
a generation. 


KURZ-KASCH 


Planners and Molders for the Age of Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio. 
Branch Sales Offices: New York @ Chicago ® Detroit © Los Angeles © Dallas © St. Louis © Toronto, 
Canada. Export Offices: 89 Broad St., New York City. 





























































| Shown here ore a_ few 
typical small metal parts 
stamped, drawn and formed 
| by Goat machines, dies and 
| presses. 


Pe 


Goat specializes in the production of light 
stampings using materials ranging from 
.002” to 1/16” metal thickness, or slightly 
heavier. Much experience has been had 
in fabricating all types of metals including 
the more difficult alloys. 





In handling these various difficult metals, 
Goat has special die materials, construc- 
tions, manufacturing and lubricating tech- 
niques which make possible new de- 
velopments. 


Full information concerning the various 
types of Goat equipment and products is 
available to all concerns having use for 
light metal stampings. Inquires invited. 


METAL STAMPINGS, Inc. 


Division Of THE FRED GOAT CO., INC. 
Mochinery Specialists since 1893 
320 DEAN STREET, BROOKLYN, N. Y 









from 1 to 7% hp. inclusive. 


The transmission in vari 


Ous sizes produces ratios of speed variation from 2 to | 


through 12 to 1 and the reduction gears provide ratio 


up to and including 6.9 to 1. 


Speed changes a1 


effected by turning a handwheel or, if completely aut: 


matic regulation is desired, it 1s available by mechanica 


or hydraulic methods. 


lumbus, Ind. 


THREE-LAMP BALLAST 


Reeves Pulley Company, C 


Being better adapted to installation in a fixture than 


two separate 





simplifying installation 
by reducing th 
amount of wit 
ing required for 
connections, this 
three-lamp _ bal 
last for fluores- 
cent lighting 


simplifies the design of three-lamp, 40 watt industrial 


type fluorescent lighting fixtures. 


The new ballasts 


are designed to operate on lighting circuits of 110-125, 


199-216, 220-250, and 240-280 volt. 
factor is 90 per cent. 


tady, N. Y. 


Minimum power 
General Electric Co., Schenec 


ELECTRONIC RECTIFIER 


Supplies straight line direct current in sizes from 


5 


- 


to 200 kw. Unit illustrated is 10 kw. and weighs 500 





Ib. less than 
a correspond- 
ing motor- 
generator set. 
Automatic 
operation and 
protection. 
a h e f loor 
space is 12 » 
18 in. and the 
height 38 in. 
Other units 
are made in 
both — station- 
ary and mo- 
bile models, 
in all voltages, 
to supply di- 
rect current 
for magnetic 
equipment, 
traveling 
cranes, eleva- 
tors, brakes, 
projectors, 
searchlights, 


exciters, locomotives, welding, plating, charging and 


chemical uses. 


These rectifiers will operate in par- 


allel, thus other units may be added later as the load 


may be increased. 
Springs, Calif. 


Electron Equipment Corp., Palm 


FLUX FOR WARTIME SOLDERING 


A new flux to solve the problem of soldering with low 


tin-content material by breaking down lead-rich solders 
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FOR EMERGENCY LIFE-LINES 0 
WORK IN COMFORT . SPECIALLY DESIGN 
sucK IN SEA AIR.- “CIRCULATE T 


THESE COMPACT MOTORS AND FANS, BUILT AS AN INT 

puctTs. STURTEVANT DESIGNED TH VENTILATOR; 

UNIT MUST SHOCK AND POUNDI 

ADDITION , THIS SPE 

VENTILATING REDUCES NOIS 
IMILARLY, MANY APPLICATIONS 

REQUIRE SPECIALIZED ATION FOR FIN 

WESTINGHOUSE PRODUCT 


USE OUR FACILITIES - AB 
APPLICATION EXPERIENCE. PHONE YOUR 
OR WRITE WESTINGHOUSE ELECTRIC & MANUFACTURING Gu 


HELP . 
E. PITTSBURGH, PA. 


THER CONTROL 
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Westinghouse 
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that they will flow into inaccessible places. High capil 
lary action makes the solder flow evenly and completely 
HOLTITE through the joints. Provides higher tensile strengtl 
than heretofore obtained with 50-50 solder. Used fo: 
—Phillips — joining zinc-coated sheet metal (both galvanized anc 


electroplated) lead coated sheet metal, tin plate, Tern 


RECESSED HEAD plate, brass, copper, steel and all the different types oi 
SCREWS & BOLTS 


sweated fittings. Lloyd S. Johnson Co., 2241 Indian: 
Ave., Chicago, III. 





MAGNETIC REVERSING SWITCH 


Permits reversing control of motors by the use of push 
button near, or at a distance from, switch or motor 
provides a con 
venient method 
for operating 
many types of 
equipment re 
quiring pilot de 
vices such as 
limit switches ; 
applicable to any 
type equipment 
where reversing 
duty is required 
The unit consists 
of one contact 
assembly — and 
two magnets ft 
operate the mov- 
able contacts 
for forward and 
reverse eliminat 
ing all internal 

































Yes, HOLTITE- 
Phillips Screws and 








Bolts cut assembly time an 


average of 50‘ ,, with a comparable saving 





2 
BS 
in cost. Now the accepted, time-proven = 
fastening practise in all plants striving for 
smooth, uninterrupted production, these 
modern recessed head screws and bolts 


provide many additional advantages and 


ecm} mer) con 


improvements. Power drivers can be used on more jobs 


.. . Pilot holes eliminated for stronger fastening . . . Easy 





driving in difficult positions and angles . . . Fewer screws 
required, or smaller sizes used on same operation. Other 





definite advantages are obtained from HOLTITE-Phillips wiring. Overall 
fastenings to improve your assembly and speed produc- | ‘i¢ 1s 1236 x 534 x 3 in. Suitable for severe plugging 
ion. Specify HOLTITE on your next order and other heavy duty service, coils are so designed that 

\ this switch can be operated for 500 reversals per min- 


ute without undue heating of coils. Mechanical life 
is well over 5 million cycles. Having easy access to 
terminals, silver contacts, ground magnet faces, positive 


& 
S eld mechanical interlocking and involving but one enclosure 








for either vertical or horizontal mounting, this reversing 


>. switch is available in several styles. Furnas Electric 
Yr Co., Batavia, II. 


With complete FOR BONDING METAL TO WOOD 


equipment and facil- 


ities for producing Especially designed for use in wood-and-metal fabrica 
Special parts and | : 1 ae fucti Fell id wid 
ss we can tion such as production of plastic-plywood airplanes. 


fastenings, 

efficiently meet any 
requirement, exact 
to specifications. | 
Send blueprint, spec- 


ifications or sample. 
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LET 
Sh 


New Bedford, Mass., U.S. A BUY MORE BONDS 





the advantages claimed for these inserts are: no thread- 

ing nor countersinking necessary ; taps its own thread in i? 
wood ; only one bored hole needed before installing ; tw« 
ordinary brad nails lock against turning ; a simple spiral 
wrench in a hand brace is all the equipment needed for 


ELECTRICAL MANUFACTURING 


From the time of their earliest use in hospital 
operating rooms, the handling of most inhala- 
tion agents has been fraught with danger of fire 
or explosion from static sparks. However, this 
risk did not receive serious recognition until 
recent years when accepted engineering princi- 
ples were applied to this aspect of anesthesia and 
surgery. 

With the introduction of cyclopropane and 
other newer types of gases, further attention was 
focused on the elimination of this hazard. How 
could the electrical potentials of the anesthe- 
tists, the patient and the apparatus be equalized 
to eliminate the possibility of spark? 

The answer was found in fastening the group 
together by means of silver chains and other 
conductive materials. Connected into the circuit, 
a device consisting of high resistances prevents 
the formation of a static charge of any important 
degree of intensity. 


.- » FOR SAFETY 


IRC is proud to have been consulted and to have 
lent the aid of its research laboratories to this 
important scientific development. 


Though we may not be able right now to supply you with 
the Resistors you need for other than war uses, our engi- 
neers and executives are at your service for counsel, with- 
out obligation, to help you solve your Resistor problems. 
Please feel free to consult them in your search for the best 
obtainable resistance devices. 


INTERNATIONAL RESISTANCE COMPANY 


405 N. BROAD STREET, PHILADELPHIA 
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Merat plus work plus heat- 


treating make a spring. Specifications 
say so. But there’s something else that 
makes the spring more than acceptable. 
It’s the careful inspection of materials, 
the skilled design of tools and dies, the 
right kind of heat-treatment. You don’t 
learn to make springs from a recipe. 
That may give you the ingredients— but 
only a desire to make the best springs 
can produce the kind that ‘’stay sweet”’ 
longer. Gibson spring engineers have 
that desire, our skilled workmen ‘’know 


how.”’ 


WILLIAM D. GIBSON CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Avenue 
CHICAGO, ILLINOIS 
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installation and the insert may be removed by prying 
out the nails and unscrewing it with the same spiral 
wrench. Available in four standard sizes, these inserts 
may also be used in plastics or soft metals by first tap- 
ping the threads and then drilling the brad holes at 
either side for insertion of the locking nail; these parts 
may be molded directly into plastic, due to their simple 
one-piece construction. Aircraft Specialties Co., 601 
Anderson Street, Los Angeles, Calif. 


PRESSURE-LEVEL-FLOW CONTROL 


Combining various control functions for process equip- 
ment and rapidly establishing stabilization following 
disturbances, 
this new elec- 
tro-pneumatic 
unit offers 
propor tional 
plus auto- 
matic reset of 
the control 
point. Close 
adherence to 
basic design 
principles, 
such as proper 
weight distri- 
bution and a 
high degree 
of efficient me- 
chanical power utilization has resulted in a control pick- 
up mechanism of a sensitivity not approached in earlier 
instruments of this type. The control mechanism has 
special pivoted bearings; all setting devices are located 
for easy access but are suitably protected from tamper- 
ing. The two separate air pressure gauges common to 
most pneumatic controllers are replaced by one quick- 
reading dual indicator. Foxboro Co., Foxboro, Mass. 





PERCENTAGE TIMER 


Developed to automatically control the percentage of 
time at which any ac. circuit can periodically be closed 
or opened out of a 
definite length of a 
time cycle, this 
timer is offered as 
being particularly 
applicable to those 
specification points 
where one function 
bears a definite time 
relation in percen- 
tage or operationot 
a second function; 
such as to regulate 
any input to electrically operated furnaces, ovens or 
heaters ; controlling the proportionate flow of chemicals 
for boiler feed water treatment, etc. Having a self 
starting synchronous motor which drives a cam-oper- 
ated switch mechanism through the medium of an en- 
closed gear train, the percentage of operating time is a 
function of the motor driven cam in relation to a similar 
stationary cam fixed to a calibrated dial. Available for 
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ALDES TRUARC presents a significant 

advance in retaining rings. It spreads or 

contracts without distortion; always re- 
taining its perfectly fitting circular contour. 


For thrust-load fixing, and shaft and hous- 
ing applications, Waldes Truarc provides dis- 
tinct advantages over nuts and bolts or wedges 
and washers... it reduces dimension and weight 
...Saves material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish samples 
and full data for your tests. 


WALDES KOH-I-NOOR:-INC. 
LONG ISLAND CITY - N. Y¥. 









MINIATURE BALL BEARINGS 






























True Radial type miniature ball bearings from 
1/8" to 5/16" O D. fulfilling all of the unusual 
characteristics demanded in precision mechanisms 


Write or wire for Catalog 5-EM—gives full specifications. 
Representatives in principal cities. 


pat dal te 1s Laas By 


MUN eaee eR S77 ANE. Le) 


KEENE, NEW HAMPSHIRE, U-S-:-A- 


BEST WAY 
TO CLEAN 7 
ALUMINUM << 


Thorough Cleaning, No Harm to Surface 





And FAST, too, because Oakite Aviation Cleaner is a 
specially designed material. It speedily removes oil, 
grease, dirt and chips from aluminum WITHOUT 
HARMING THE SURFACE. In war plants preparing 
work for anodizing, spot welding, brazing, lacquering or 
painting, it is the approved standard for thoroughness, 
speed, economy and SAFETY. Write for further data. 


xd pea 















important Features of Oakite Aviation Cleaner 


OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N.Y. 
Representatives in All Principal Cities of the U. S$. and Canada 


init 





seven different time ranges from 30 sec. to 60 min. total 
cycle with single pole, single throw contact rated at 
10 amp. at 115 volt or 5 amp. 220 volt. Entire timer is 
enclosed in a dust tight molded plastic case for flush 
mounting 344 in. diam. and 3%» in. overall lengt 
R. W. Cramer Co., Inc., Centerbrook, Conn. 


WIRE REINFORCED V-BELTS 


Designed for the most rigorous services, advantages of 
wire reinforced V-belts are; greater horsepower ca- 
pacity, increased 
tensile strength 
and low stretch. 
Available in two 
types, cable cord 
and = grommet. 
The latter incor- 
porates a wire 
cord placed in 
the center of a 
cotton Or rayon 
grommet. Full 
consideration of each product drive problem, in col- 
laboration with engineers of the supplier is suggested 
to determine as to whether or not these wire belts 
should be specified. B. F. Goodrich Co., Akron, O 





SPOT WELDER COOLER 


Offering longer life of welding tips with consequent 
reduction in refinishing jobs, consistent uniformity 





of weld due to constant tip temperature and increased 
production per welder, the use of this cooler results in 
improved operation of all types of spot welders on all 
metals but is particularly important in handling alumi- 
num as the structure of that metal requires tips to be 
maintained at a constant controlled low temperature 


at all times. The unit operates as a water circulating 
system and can be used to operate one, two or three 


separate spot welders depending on the maximum heat 
load of the welders and the resistance to flow through 


the welder water circuit. The system is capable of 


circulating 120 gal. per hr. against a spot welder pres 
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SCOVILL MANUFACTURING COMPANY 
ea aL) ee etre ad 


TWO KNOW HOWs 
ARE 
ane my 2 


“Know how” proof “9...more each month 


Your war production or post-war 
products will be as good as the 
“know how” (and the special or 
standard fastenings) you put into 
them. The products of your own 
‘“*know how’’ will be even better if 
their standard or special fastening 
devices are the result of Scovill’s 
many years of experience in Design 


and Production. 


Scovill proves its Fastenings lead 
ership with work, not words. The 
stud illustrated was made from 
copper wire by three cold forging 
operations, plus clipping, drilling, 


roll-threading. It is but one of the 


PRODUCTS 


many jobs we have “engineered” 
into minimum metal—money— 
motions. And this same “know 
how” goes into the wide range of 


standard fastenings we offer. 


Scovill Fastenings experts in the 
offices listed below can help you 
with the Fastenings end of both 
your current production problems 
and your post-war planning. Just 
as in your own case, we are busy 
with war work but we will give 
you a prompt, above-board picture 
of when and where we can serve 
you. It will pay you to see what 


Scovill says. 


please route this on to any others in your plant to whom 
our skill might be of help. Thank you! 


DIVISION 


Laan 
WATERVILLE, CONN. oy TEL. WaterBURY 3-315! 


NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard - PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. . SYRACUSE, Syracuse - Kemper Insurance Bldg. . LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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- She most widely used Plugs 
CT BL eee eee 


PL-55 


These are only three 
of the many items now 
rolling off our produc- 
£ tion lines. We are 
Pe o a equipped to manufac- 
7| ture plugs and jacks te 

\ your specifications... 
send us your blue- 
prints for quotations. 


NAGALO 
COMPANY 
eee ere EO 


PERMANENT 
WNC) abs 













They provide 
SUBSTANTIAL SAVINGS 
in ENERGIZING COSTS 


over Electro-Magnets 


The recently perfected steels, ALNICO and NIPERMAG 
with their powerful energy contents, permit the use of 
much smaller permanent magnets than hitherto has 
been possible. Yet they can do the work of electro- 
magnets without the latter's attendant power costs. 
Cinaudagraph Engineers have made permanent mag- 
nets their specialty for many years. They will be glad 
to help you design the best type for your equipment 
and then produce it in any quantity. 


CINAUDAGRAPH CORPORATION 






STAMFORD, CONNECTICUT 5-CC-3 





sure drop of 100 Ib. gauge. Pump is equipped with a 
adjustable by-pass valve so that the rate of wate: 
flow through the spot welder assembly can be con 
trolled. Height 42% in., width 34% in., depth 23 in. 


net weight 500 lb. Temprite Products Corp., 47 
Piquette Ave., Detroit, Mich. 


SEAMLESS PLASTIC TUBING 


| Available in all diameters up to 2 in. O. D. and subse 
| quently to be increased in range to 2% in. O. D. to meet 





requirements of war production, this extruded cellulose 
acetate butyrate tubing is available in clear transparent 
and opaque types for various specification points 
Extruded Plastics, Inc., Norwalk, Conn. 


EASILY ASSEMBLED PLUG 
| A flat, compact plastic plug of the screwless type that 
can be assembled without the use of a screw driver or 
any tools. Rigidly constructed ; unbreak- 
able when stepped on. It is small, neat 
and will fit multiple receptacles. Offers 
conservation of critical materials. Eagle 
Electric Mfg. Co., Inc., 23-10 Bridge 
Plaza South, Long Island City, N. Y. 





PIPE SEAL PLUGS 


To better protect threads of units in storage or in tran- 
sit against damage, moisture, dirt, rust, corrosion and 





| weathering, these light, durable, noncorrosive plastic 
pipe seal plugs replace critical materials heretofore 


LE 
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Dun Senilwe 
RELAYS ror LOW-POWER USES 


TWICE TESTED... BALANCED TO 


For vacuum tube circuits—for the protection of deli- 
cate instrument contacts—for alarm circuits—for 
exacting temperature control—wherever the need is 
for dependable relays to operate on very low coil cir- 
cuit power, you will find Dunco Sensitive Relays 
unexcelled. 

Each unit is specifically “tailored” to its specific job. 
Each has its moving parts carefully balanced, making 


STAND VIBRATION 


it suitable for use where vibration is encountered. Each 
is twice-tested before leaving the factory. 

Shown here are sensitive relays of the Dunco Series 
28 (high-sensitivity) ,and Series 29 (medium-sensitivity) 
types available in various styles of mounting. Nu- 
merous sensitive Dunco Midget Types are likewise 
available for similar low-power uses where small size 
and light weight are important factors. 


DUNCO CATALOG AND RELAY DATA BOOK 


You can find the right relay for almost any application in the 48-page 
Dunco Catalog—also helpful engineering information and suggestions on 


relay selection and use. Copy upon request. 


STRUTHERS DUNN, Inc. 


1321 ARCH STREET 


MAY 1943 


PHILADELPHIA, PA. 


LET DUNCO DISTRICT ENGINEERS IN 28 STRATEGICALLY LOCATED CENTERS HELP SOLVE YOUR RELAY PROBLEMS 
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In War, as in Peace... 


CERRO ALLOYS ° 3 
i 


({ SAVE TIME and CUT COSTS! 
dave Liddle dX 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates 

PHILADELPHIA PA., Castaloy pete Sales Company 
CHICAGO, ILL, Sterling Products Co., Inc. 

CLEVELAND , Die Supply Co. 

DALLAS, Tex. Metal Goods Corporation 

DETROIT, MICH. , Castaloy Metal Sales Company 
HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 

LONDON, ENG., Mining & Chemical Products, Ltd. 

Los ANGELES, 'CAL., Castaloy Meta! Sales Company 
MILWAUKEE, wisc. Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
MOLINE, ILL., ‘Sterling Products Co., Inc. 

MONTREAL, CAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation 







































































































































































CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET S : NEW YORK, WN. Y. 























AND MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL. (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 











used. 


Available in five sizes: 3g, 4%, ¥@, 4, and 1 
Other sizes supplied to specification. American Molded 
Products Co., 1644 North Honore Street, Chicago, [II 






AIRCRAFT SOLENOID CONTACTOR 


Fully meeting U. S. Army specifications for remote 
control of aircraft engine starters this single-pole con 
tactor with double 
break normally 
open contacts (B-8 
is constructed t 
minimize contact 
chatter resulting 
from voltage drops 
caused by _ start 
ing motor current 
surges. Contacts 
are rated at 200 
amp. Operates at 24 volt dec., intermittent duty. At 
24 volt the coil draws 3 amp. Vibration resistance ex 
ceeds 10 G. Guardian Electric Mfg. Co., 1621-27 \ 
Walnut St., Chicago, III. 





ELECTRICAL FAULT LIMITER 


Normally installed in series with a reverse current relay 
so that, should the latter fail to operate, the fault limiter 


will clear the circuit, thereby preventing fires and the 
spreading of the fault. In this way the unit protects 
aircraft and other electrical circuits against damage 
from short circuit conditions. For protection of gener- 
ator circuits, for bus sectionalizing and for aircraft elec- 
trical circuits in multi-engined craft. Lightweight, 
made in several ratings, the fault limiter in no way re- 
stricts the amount of current that passes through a cir- 
cuit, only serving to limit the duration of heavy over- 
load currents. Burndy Engineering Co., Inc., 459 East 
133 Street, New York, N. Y. 


PLUG-IN TYPE DRY ELECTROLYTIC 
CONDENSER 


Eliminating low frequency ripple (2-100 cycles), this 
dry electrolytic condenser is based upon new mate- 





rials and new construction methods yet is sealed to full 
effectiveness. Easily mounted or removed and so reli- 
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Fic TO DO A HERCULEAN JOB 


“She “ype 27 
SUPER AIRCRAFT RELAY ©“ 2 


Expert design... Small size... Light Weight... yet 
a powerful Aircraft Relay possessing a number of 
noteworthy characteristics, which can be varied over 
a wide range to suit the requirements of different 
applications. 

The box frame construction gives the Type 27 
Relay superior strength and sturdiness... yet it 
weighs only 5 ounces. The above illustrated relay is 
capable of withstanding 15g or more without a 
tremor... has a contact pressure of 60 grams (dou- 
ble make-double break) and a contact capacity of 20 
amperes at 30 volts d.c. (100 ampere inrush). The 
pickup is 6.5 volts (.61 watt) at 20° C. The nominal 
coil voltage is 12 volts d.c. Coil wattage at 12 volts 
d.c. is 2.1 watts at 20° C. Temperature range is from 
—40 to 90° C. Size 1% x 1% x 1%’. 

Free samples of the above Type 27 Relay (SPDT 
double make-double break in 2 pole construction) 
are available to relay users if request is accompanied ctdar timate Geeta 
by a priority of AA-4 or better. Write or wire today development ond mantlacre of 
requesting specification No. 12723. quality phototubes. 


VISITRON PHOTOTUBES 


are available in quantity in numer- 


LABORATORIES SB Soli call lldiiiiden Be 
4310 NORTH KNOX AVENUE, CHICAGO, ILLINOIS 


MAY 1943 





THE WORD 


. 


“FLOOR AREA” counts 
when you’ re trying to fit 
6 tubes, 7 transformers, sapere Tans 
several condensers and 
resistors, and alsoa 
half dozen relays into a 
chassis measuring 2"x4". aang. 


Here is a new SIGMA SENSITIVE 
RELAY with all the qualities which have 
made it standard where the best is none 
too good—occupying only 2.25 square 
inches of chassis space. 


5 POINTS OF SUPERIORITY 


% A floating mount eliminates distortion 
of relay caused by mounting strain. 

% Top and bottom support prevents am- 
plified internal vibration. 

%& Coils available unaffected by one thou- 
sand hours of 100% humidity with 
condensation. 

% Operation unaffected by vibration of 
ll g's or more except at minimum input 
values. 


%& FAST. . . operating delay can be held to 


exceptionally low values. 


SIGMA Research Laboratory facilities are at 
your service . . . Consultation without obliga- 
tion. Write, wire or phone us today. 


74 FREEPORT STREET 
BOSTON, MASS., U.S. A. 





able as to permit soldering or welding into sub-assembly 
units. Small in size, light in weight, operates efficiently 
under adverse and extreme temperature and climatic 
conditions whether at high or normal levels. Sprague 
Specialties Co., North Adams, Mass. 


WELDER TIMING CONTROL 


Designed to afford the same precision of timing fo1 
small welders as is generally obtained on larger units. 
the Series A 
welder timing 
control is for 
Y, and 1 kva. 
ratings. This 
control will 
accurate 
ly supply 
energy for any 
pre - deter- 
mined period 
of time of 
from % to 60 
cycles as re 
quired and 
may be made 
a component of any make of welder. Supplied for 110 
or 220 volt ac., 60 cycles, unless otherwise specified. 
Electronic Products Co., 19 North First Street, 
Geneva, IIl. 


CONSTANT DELIVERY POWER PUMPS 


Available in three sizes, 2% to 60 gpm. capacities, new 
constant delivery vane type pumps permit operation 


under high pressures, without overheating, with reduc 
tion in wear and offering an ability to withstand line 
surges without damage. Another feature, compound 
pumping, increases the capacity of the unit by as much 
as 30 per cent without increase in the overall size of 
the housing. Hydra-Motive Inc., 723 E. Milwaukee 
Ave., Detroit, Mich. 


COATED SPONGE RUBBER GASKETS 


Covered with a smooth coating of natural or synthetic 
rubber, by the extrusion process, sponge rubber gaskets 
are now being used in products of war, mainly air- 
planes and tanks, where they are proving their value as 
a sealing member in severe service. When made with 
a covering of synthetic rubber, the new gasket with- 
stands the destructive action of oils and greases. The 
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Where the going is WWGHEST g 
Youll find ALSIMAG 4 


The decisive factor in many important battles is the shock 
action and mobile fire power of a tank charge. Success is 
dependent upon perfect timing, perfect coordination through 


instant and sure communication by voice radio between 
the various units. 


Tank radios must be compact. Above all else they must be 
dependable -- able to withstand terrific vibration, jolts and 


jars. They must operate under extremes of heat and cold. 
They must not fail. 


That is why you find more and more tank radios of the 
Allied Nations equipped with AlSiMag steatite ceramic 
insulators .... compact, tough, dependable. 
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AWARDED JULY 27. 1942 
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CHATTANOOGA, TENNESSEE 


TRACE MARK REGISTERED VU. &, FATE 
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You CAN insure your product 
against the ravages of rust and 
corrosion by using Everlasting 
Fastenings by Harper. The word, 
“Everlasting’’ refers to the alloys 
—brass, bronze, copper, Everdur, 
Monel and stainless steel. “Fas- 
tenings’’ refers to bolts, nuts, 
screws, washers, rivets and re- 
lated “specials.” For all prac- 
tical purposes, they last forever. 


Although the first cost of Ever- 
lasting Fastenings may be slightly 
more than the price of common 
steel or iron fastenings, the total 
cost is far less. Harper’s Fasten- 
ings save hours and hours of time 
and labor required to replace 
rusted common steel bolts, they 
prevent failures of vital equip- 
ment and they keep production 
rolling regularly. They are not 
affected by ocean salt, tropic 
sweat, certain acids and alkalies 
and other tough conditions. 

The H. M. Harper Company is 
the leading organization in 
America concentrating exclu- 
sively on fastenings made of the 
non-ferrous and stainless alloys. 


4320 STOCK ITEMS 


... of bolts, nuts, screws, washers, rivets 
and accessories in the non-ferrous and 
stainless alloys. 


WRITE FOR CATALOG 


. and reference book—80 pages—4 
colors — 193 illustrations — numerous 
tables and other data. Free when re- 
quested on a company letterhead. 


THE H. M. HARPER COMPANY 
2609 FLETCHER STREET, CHICAGO 
Eastern Branch: 

45 WEST BROADWAY, NEW YORK CITY 
Offices in Principal Cities 


Th 


EVERLASTING FASTENINGS 


BRASS x BRONZE x COPPER ee 
EVERDUR *x MONEL * STAINLESS 


5 WAVY FY 


ability of synthetic rubber to withstand extremely low 
temperatures will make the new development especiall\ 
valuable in the refrigeration industry. Available in 
round, square and rectangular shapes and in dimen- 
sions not smaller than % in. nor larger than 1% in. 
B. F. Goodrich Co., Akron, Ohio. 


STEPLESS, ELECTRONIC SPEED CONTROL 


Has close automatic speed regulation throughout wide 
load variation and full torque at extremely low speeds 





2. CABINET 


* 


FORWARD 
SPEED 


RevEeRse 
SPEED 


FORWARD 


REVERSE 


Comprising (1) a separate power transformer, (2) a1 
electronic control cabinet, (3) a push button and poten 
tiometer station for starting, stopping, and speed con 
trol, and (4) a shunt-wound, dc. motor, the complete 
drive has potential usefulness for specification on ma 
chine tool feeds, winding reels, and conveyors. Oper- 
ating from an ac. power source the unit utilizes thyra 
tron rectifier tubes and a control circuit involving a 
number of small tubes. By these means a 20 to 1 speed 
range is provided with starting, smooth stepless ac 
celeration and deceleration and dynamic braking 
Standard drives are at present supplied in rating up t 
1 hp. for single-phase operation on 110 or 220 volt. 
60 cycle but special units can be designed for larger 
jobs. Installation can be directly within the product. 
In the speed range of 10 to 1 and between no load and 
full load, speed variation from the pre-set value is not 
over 4 per cent. Maximum deviation at 20 to 1 is & 
per cent. Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


TO PROTECT THE PRODUCT 


To protect highly finished metal parts against corrosion 
while being shipped, this greaseproof, noncorrosive 
paper has proved valuable in the packing of war mate. 
rials. Multiple wrapping operations are eliminated by 
combining two protective laminations in one paper. The 
inner ply provides a greaseproof barrier for the reten- 
tion of corrosion-preventives used on metal products. 
while a strong outer ply protects the greaseproof mem- 
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brane against damage in transit. Both inner and outer 
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f MACHINED FOR ACCURACY 
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TUBE PARTS 
WIRE FORMS 
METAL STAMPINGS 
yp es te 
FOR ALL APPLICATIONS 


re rd 


_ Additional space and equipment now enables us to serve 
a larger clientele in the field of Electronic Industries, with 
precision parts and stampings. 
“The difficult things we do at once — — — the impossible takes 
a little longer” . . . many problems that seemed impossible 
were successfully solved by our Engineering staff and special 
machines were built to do the job. Why not let Haydu Bros. 
tackle that difficult problem? 
HAYDU BROS. products are synonymous with quality and 
economy, as is evidenced by the constant need to expand our 


manufacturing facilities. 


SPECIALISTS IN BURNER TIPS FOR ALL APPLICATIONS 


Pa. . ee 


OF THE RADIO MANUFACTURERS ASSOCIATION 


eae. Ue 
SION PRODUCTS FOR RADIO, ELECT 
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b the earliest days of wireless and com- 
munication systems . . . leading engineers have found in 
Jefferson Electric transformers the dependability and uni- 
formity of quality that led to Jefferson Electric becoming 
“Transformer Headquarters.” 

By cooperation with engineers of radio, television, and 
communication systems, Jefferson Electric engineers have 
anticipated new requirements, keeping transformer designs 
in pace with rapid developments where transformers were 
needed that were proof against moisture, fumes, temperature 
changes . . . that withstand equally well the heat, rains and 
humidity of the Tropics and the icy cold of the Arctics.. . 
Jefferson Transformer designs and construction were ready. 

Well-fitted testing, experimental, and electrical research 
facilities, long specialized engineering experience, tradi- 
tional Jefferson thoroughness of workmanship . . . assure 
uniformity of product. . . Transformers that perform reliably 
anywhere. 

Jefferson Electric engineers will gladly aid you by making 


recommendations covering your transformer requirements, 


JEFFERSON ELECTRIC COMPANY 


BELLWOOD, (Suburb of Chicago) ILLINOIS 
Canadian Factory: 60-64 Osler Avenue, W. Toronto, Ontario 


i 
. 
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laminations are noncorrosive, consisting of neutral 
kraft, colored red in accordance with Government speci 
Both ar 
creped for greater flexibility in wrapping, with a dead 
limp folding quality. The new line is available either 
with an outer film of wax that provides a self-sealing 
surface, or uncoated where the self-tack quality is not 
needed. Sherman Paper Products Corp., Newton Upper 
Falls, Mass. 


THERMOSTAT WITH CONTROLLED 
OVERHEATING 


\n inherently non-overheating thermostat evolved in 
hospital service with advantages and performance points 





fications for Grade A noncorrosive papers. 








of 
A- 
co 
ar 
mé 
Ai 
BIMETAL-CONTROL 90 
fre 
* 
HEATER WIRE m 
BIMETAL- SENTINEL 92F fic 
ee eee | 
ar ty 
& 
that enable it to take the place of more elaborate con- e1 
trols requiring larger quantities of essential materials 
As illustrated the control circuit is basically simple A 
Should the control contacts stick, to start overheating, 
the shunting sentinel contacts open at practically no 
load to put the load through the heater wire, overstress 
the control bimetal and break open the stuck contacts 
Then normal control continues without a shutdown or 
any damage to processes. Valverde Laboratories, 252 
Lafayette Street, New York, N. Y. 
SLIDE CONTACT RHEOSTATS 
Suitable for the close regulation of ac. or de. over a wide 


range, this rheostat is of the tubular slide contact de- 
sign incorporating self - 
lubricating metal 
brushes having the ad- 
vantage of low contact 
resistance. Another 
feature is the recessed 
porcelain tube which 
makes possible greater 
dissipation of heat, a 
tight winding of the 
wire and will enable 
the rheostat better to 
handle overloads with- 
out any loosening of 
the winding. A spe- 
cially designed slider knob eliminates tilting or dragging 
of the sliding member. Herman H. Sticht Co., Inc., 27 
Park Place, New York, N. Y. 
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13,572% 
INCREASE 


CEILING U 
ON A-N CONNEC 


In 27 months, there has been an increase 
of 13,572% in the shipment of Amphenol “and we'll keep up this rate 
A-N connectors for electrical, radio, and aT aT CLEC 
communications equipment used by the 


eT Mel aie alte ae 
armed forces. Similar increases have been 
made also in the war production of other 
Amphenol products: molded plastics, high 
frequency cables, radio sockets, plugs, and 
microphone connectors. Actual production 
figures cannot be released, but these facts— 
typical of the resourcefulness of American 
enterprise—can give no comfort to the 


enemy. 


AMERICAN PHENOLIC CORPORATION 
CHICAGO 


WT ela ae tt alata 


do not permit disclosing 
actual A-N connector 
shipment figures, but the 
percent of increase is 
indicated by this curve. 


A-N ELECTRICAL CONNECTORS — CONDUIT— FITTINGS —LOW-LOSS INSULATION 
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MOTORS, What They Will Do, \ Av 








That the engineer-designer may be well- tisers. Revised frequently, this two-way table regard | 
informed in regard to those types, forms and permits rapid reference to either motors or energy 
sizes of electric motors which he may specify manufacturers. A, B, C, 
for integration within his wartime product, To use, merely select the basic character of desired 
ELECTRICAL MANUFACTURING offers this the performance desired (from the various such co: 
tabulation of the motor offerings of its adver- classifications and sub-classifications ) with due Speci 
yt : at 2 oe ¢s | 8 ee 
| é . [4 = ioe) 8. be me 
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&| Flange vom r ABCDE | ABCD | ABCE | ACD | ACD| CD | ACD| ABCDE | ABC) ABC) ABCDE 7 i 
&\ Bracket | ABC ABCDE | ABCE | ACD ha ~ | ABCDE | __ B | ABCDE ; os 
S| Resilient ; ABG AG | ABCD | ABCE|ACD | _ fh anne "| ABCDE|__ cK 
=| Shaftless | ABCE |__ B. |e, | ae . 
“, _| Sleeve ~|_ AB |_| ABCDE | ABCD | ABCE| ACD | ACD/Cp| AC XCD ABCDE | ABC) ABC) ABCDE | ACD = 
S%\ Oilless ee A | ABGD | ACD | ACD| GD | ACD iD| ABCDE| |__| ACD AC | A 
Z| Ball || ABC | A | ABCDE | ABCD | ABCE| AG ‘D | AG :D GpD|ACD ABC :DE ABC! ABC) ABCDE 
ar Tape sred and straight coller 3 | : : errs Sakae ag! S BC ; 7 
[Speed reducer | A |_| A |_ACD | ABCD |ABCE|"/ACD|___|ACD| ABCD | AC | BC | ABCE a 
,2) Chatch A | ACD| CD | A 
<x| Brake Se , "| ABCE | ACD| CD ABCDE BC | ABCE A 
OP] “Governor control _ ul aos —ACD | _ ACD | ACD/CD | ACD Cc | ABCD ce 
= <| Temp. prot. oS | | A | ACD |ABCE A | Cc ABCD | A A_| ABCDE - 
=| Centrifugal switch : IC a A ee. A A A A A baci - 
Two-power a ae | B B B i 
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Available Types, Who Makes Them. 


regard for the realities of the to-be-available 
energy supply (as covered primarily by the 
A, B, C, D and E key letters). Relate all other 
desired features and the makers who supply 
such components can instantly be ideaacd. 
Specifiers should have a working knowledge 


Lima Elec. Motor Co. 
Co. 
Ohio Elec. Mfg. Co. 
John Oster Mfg. Co. 
Peerless Elec. Co. 


Holtzer-Cabot Elec. 
Leland Electric Co. 


Hansen Mfg. Co 
Haydon Mfg. Co. 
Kingston-Coaley 


Master Elec. 
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Pioneer Gen-E-Moto 
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of applicable WPB restrictions upon both 
motors and controls; see “Standard Motors 
and Controls Will Take Stepped-Up Loadings” 
(Elec. Mfg. Nov. 1942, p. 40) and “Motor 
‘Starters For The Wartime Product” (March 
1943, p. 85). 
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Valley Electric 
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Speedway Mfg. Co. 
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Robbinse Myers, Inc 
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Westinghouse Elec. 
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PROBLEM: Unstable Thermostatic 
Control due to Vibration 








SOLUTION : 












Fenwal Thermoswitch 


| 
REASONS: 


The design is such that the element has 
high spring tension at all times. Consequently 
the expanding member (the outer shell) has 
positive, direct control of the contacts resulting 
in a definite vibrationless break on circuit open 
or closing. 

Maximum rating 10A., 115V & =.1°F. Sensitiv- 
ity. Higher capacity and greater sensitivity avail- 
able. Write. 


10 MAIN ST. 


ASHLAND 
MASSACHUSETTS 






DOING IT ELECTRONICALLY 


Continued from p. 96) 
able of making 144 readings every three minutes, t! 
electronic flight recorder already has been named th 
Test Pilot's Man Friday. 

Another application of the same principle is th 
newly announced Self-Balancing Precision Indicator 
Important in such war industries as the 100 octane gaso 
line refineries and plants making butadiene for syn 
thetic rubber. In these continuous process industries, 
every step is controlled from huge central instrument 
panels. Most of these controls are entirely automatic, 
but it is necessary to make periodic checks of all points 
in each process to make certain that the system is func- 
tioning properly. In the past this job has been a slow 
and tedious operation, involving the throwing of switch 
keys connecting the central indicator with as many as 
120 points and then after each connection adjusting 
knobs, much like tuning a radio, to bring the mechanical 
galvanometer into balance, which might mean a delay 
of a minute for each point. . 

The new Brown indicator uses the continuous bal 
ance electronic system instead of a galvanometer and 
thus gives instantaneous response. It makes possible 
complete readings in one-tenth the time formerly re 
quired. This is an important feature because it means 
that the system can be checked more frequently and 
variations detected more quickly. 

Thus one new instrument, less than a year old, has 
already found an important place in a number of in 
dustries—from aircraft to gasoline. Generally, every 
new electronic device will find multiple applications, 
some of them even more varied than those of the 
potentiometer. 

Postwar research in industrial and university labora 
tories from coast to coast daily is uncovering truly 
amazing applications for the electron. In our own 
laboratories we are running tests on a new electronic 
thermostat and obtaining results unequalled with any 
previous control. We have been able to make the de 
vice so sensitive that room temperatures in a test 
bungalow have not varied more than a fraction of a 
degree despite outside temperature fluctuations of more 
than 80 deg. This instrument, like many others, is not 
perfect yet; there are many bugs to be removed before 
we can go into commercial production. But the direc- 
tion is pointed towards electronics and someday after 
the war we will find the solutions leading to the highest 
level of safety, accuracy and dependability vet achieved 


GLIMPSES OF THE FUTURE 


YTENTIALITIES of these new devices are enor- 
P mous. Think of the day when the tubes that are 
controlling every move of our armed forces are freed 
to serve man in a world made better by their very pres 
ence. The temperature of the postwar house will never 
vary, fall or winter. The family airplane will depend 


t 


upon tiny electrons to control its motor and extract 
peak efficiency from marvelous super fuels that in them 
selves will be made possible by electronic magic. -\n 


electronic autopilot will fly this plane safely and ac- 
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Let’s get this straight... 


General Ceramics Steatite Insulators are 
available NOW ... 


There are adequate raw materials to meet 
the demand... 


Our production facilities are greater than 
ever ... our backlog of Steatite orders has 
been melted down .. . there’s no basis for 
the belief that there is a current shortage 
of General Ceramics Steatite Insulators. 


~ 


JLATORS 


Sure, there was a shortage . . . a serious 
one, but we at General Ceramics met the 
problem with the “do-it” spirit which 
typifies American War Production . . . by 
the location of new sources of supply, 
rapid plant expansion, procurement of 
necessary equipment and the training of 
new employees—all in record time. 


As a result, delivery time on General 
Ceramics’ Steatite Insulators has been cut 
in half. Here is our record on that: 


June 1942—delivery time—four months. 
April 1943—delivery time—two months on stand- 
ard parts from stock. 


General Ceramics Steatite Insulators 
are available for you NOW 


If you have any insulator problem—whether specialized or standard—we'd 
like a shot at it. Your request will be given prompt, individual action. 


>_f : 
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AND STEATITE CORP. 


KEASBEY 


NEW JERSEY 


@ 3340 
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OHM XOPOIIN 
OHM SAMEYATEJbHbI 


Don't speak Russian? Then let us translate 























the words of a Russian General to an 














American War Correspondent: 


‘“'THEY’RE GOOD... 
THEY'RE EXCELLENT** 


You see, the Correspondent had just re- 
marked upon the number of ‘’Connecticut"’ 












































field telephones in use by the famed Cossack 
Cavalry. 1 » 7 Like many an American 
industry, our reputation for know-how rests 
today on the performance of our products 
in the service of the United Nations, all 
around the world. 1 7 1 When we can again 
freely solicit your patronage, there will be 
no testimonial to which we shall point with 
greater pride than the commendation of the 
fighting Russians. 
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curately from New York to Chicago, or perhaps fr 
coast to coast merely by pushing a few buttons 
setting a dial, thus obviating the necessity of ever) 
Hyer becoming an expert at navigation. Electron 
safety devices will automatically warn of ice form 
tions on wing and other plane surfaces and turn ov 
de-icing equipment at the’ exact moment it becomes 
most effective. Other electronic tubes will set in opera- 
tion all of the various fire control devices and put out 
engine fires before they have a chance to develop smoke, 
or they will warn of a mountain or high structure in 
the plane’s path miles before the ship enters the dange: 
zone. Almost foolproof, the postwar plane, furnace, 
ship, hotel, factory or automobile will function at peak 
efficiency, and with the utmost safety, at all times 
under the control of electronic instruments. 

One of the more recent applications of electronics 
is in the huge new War Department Building at Ar- 
lington, Va., the largest office building in the world. 
Here our engineers have installed controls which use 
the intensity of the sun to reduce fuel consumption. 
These are light sensitive devices which convert the 
sun's rays into electrical impulses and thus regulate 
the automatic heat controls. If brilliant sunshine is 
flooding one side of the building on a cold winter day, 
these devices reduce the temperature in the heating 
system in that section of the building to compensate 
for the warmth-giving sunshine. 

The day when billions of electrons are brought under 
man’s control to regulate our very living is not too far 
distant. Few know the truly great impetus the war is 
giving to industrial efficiency, automatic inspection, 
counting and sorting, automatic machine and process 
control, and reduction of waste—these are useful jobs 
now done by electronics so that everyday commonplac« 
conceptions of manufacturing efficiency are becoming 
obsolete—and we're only starting. 

Our industrial efficiency after the war must be greater 
than ever before if we are to compete with the labor 
and manufacturing standards of the rest of the world 
in a free and open market. But we need not fear this 
commercial challenge. Our knowledge of electronics, 
so much ahead of the rest of the world, forecasts a 
constantly improving community in which to work 
and in which to live. 

This new industry can and will expand its efforts 
and rise to a prominence which will provide a new and 
important source of employment. The electron may 
well open a new vision of prosperity to this nation: 

in time the effects will spread throughout the world. 
The fantasy of yesterday is the reality of today and the 
commonplace of tomorrow. 





NOW WELDERS CAN SEE 


Newly developed by American Optical Co., a glass for 
welding goggles contains the rare metal didymium, not 
only gives necessary eye protection but also absorbs 
the glare which has always made it impossible for 
welders to see the welding rod and the molten area, or 
in other words, what they were doing. This is a de- 
velopment which should help greatly to speed produc- 
tion when such a large percentage of it involves 
welding operations. 
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The Burndy LINKIT 


(closed position) 


The LINKIT Lug 


The LINKIT with Burndy 
VERSIFLEX insulating 


sleeve 


Again, Burndy solves a small 
wire connection problem in a sim- 
ple, foolproof manner. 

The LINKIT is a detachable 
connector, positive in its action, 
and without any troublesome, ex- 
tra parts ... parts which might 
loosen or become lost. 

It simply z-i-p-s into position, 
yet establishes a sound, secure 
contact over its entire fork con- 
tact area. To disconnect, a firm 
pull releases the contact grip, and 
it zips apart. Either operation 
wipes contact surfaces clean. 


And the LINKIT provides a 


sound connection, mechanically 
as well as electrically. For it’s 
forged from pure copper. Pure 
copper for high conductivity ... 
forging for high strength. 

Another advantage . . . the 
LINKIT is a modern solderless 
connector, attached in the same 
speedy and secure manner as 
popular Burndy HYLUG termin- 
als . . . simply indented to the 
wire with a Burndy HYTOOL. 

Samples of LINKIT, and other 
Burndy solderless connectors for 
small wires, will gladly be sent 
on request. 


BURNDY ENGINEERING CO., INC., 107 Eastern Boulevard, N.Y.C. 


Headquarters for Connectors me af fe i ay 






































7 | SUPPLYING CONTROLS 


Wwe Continued from p. 93 
e 


. a tei 
through the PS contact. This is a normally ope: 
contact on a series relay in the line to the P moto: 
Obviously if the P motor circuit is opened, either b 


the magnetic contactor or the overload device in the 
motor, the PS contact opens and drops out the mag 
netic contactors controlling the other motors. 

Figs. 6 and 7 are a wiring diagram and a picture oi 
the control for a 2-spindle milling machine. The only 
real interlocking here is with the overload relays and 
the common stop button. The pilot light is wired t 
burn when any motor is running, and it will be noted 
that this requires an auxiliary contact on each starter. 








SPEEO CONTROL MOTOR WITH 
OWN SPECIAL CONTROL 


IGNITION COIL 





| MANUAL SWITCH 


Call a S TAN.- TES T Engineer Fig. 10.  Opthierns circuit simplicity in diagram of turret lathe N 





controller. During set-up, pump is disconnected by abil 
Electrical manufacturers faced with ignition special manual switch. Unit is pictured in Fig. 11 type 
problems will find our organization well statfed, a 
finely tooled and modernly equipped to design, She 
engineer and manufacture vibrator or non-vibra- adv 
tor type coils, or complete ignition systems to ucts 
exact specifications. We are now manufactur- win 4% 

ing Ignition Coils for various devices of nation- ws Rol 
ally-known manufacturers. URRET lathe cen 
controller Mo 

If you are planning new products or wish to whose diagram is 


ae Fig. 10. Pump dis- 
improve the efficiency of present products, sania oclaih 


STAN-TEST engineers will welcome an oppor- projects through 
tunity to give you the advantage of over 20 i a 
years of ignition-engineering experience—with- 

out charge. Write at once to 








STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. CO 
226 S. MORGAN ST. CHICAGO, ILL. 


a lal 


When it is satisfactory to have the pilot light operate 
from one starter only, such as the one for the pump 
motor, no extra contacts are required—a more eco- 
nomical arrangement. 

Showing control for a machine with two spindles, 
a feed, and a pump, Fig. 8 (A) is for non-reversing 
of the feed motor, (B) for automatic reversing of the 
feed motor. Both spindles operate independently, and 
with the selector switch open the feed motor can be 





IGNITION SYSTEMS 
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Here’s why you get 
GREATER 
INTERCHANGEABILITY 


CAPACITOR D.C. MOTOR REPULSION 
SINGLE-PHASE AND GENERATOR INDUCTION 
INDUCTION MOTOR N7¥ WP. MOTOR 


1-5 A. P. %-5 K.W. 1-5 WLP. 


N. other motors Can give you the complete interchange- 
ability you get in the new R & M Uni-Shell line! All motor 
types, in any one Uni-Shell frame size, have identical shell 
dimensions, shaft-head fit, bolt circle holes, base, shaft 
size, and conduit box mountings. Where one type of Uni- 
Shell Motor can be mounted, so can any! This is a great 
advantage for you, whether you use motors in your prod- 
ucts, or just on your production machines. 


30 MONTHS IN DEVELOPMENT 


Robbins & Myers engineers devoted 30 months of con- 
centrated effort to the development of R & M Uni-Shell 
Motors, and to testing them thoroughly in hundreds of 


> 

FOR MAKERS OF MOTOR- 
DRIVEN PRODUCTS, this shows 
how the Uni- Shell fits against as- 
sembly. Whatever different types 
you use, no redesigning is neces- 
sary. All—in any one frame size— 
have identical shaft-head, shell, and 
mounting dimensions! 


te 

BETTER BEARINGS FOR LONGER MOTOR 
LIFE! 1. Double-row-width ball bearing as- 
sures an adequate supply of lubricant. 
2. Spacing washer. 3. Complete seal, both 
sides—held in by snap rings that are easily 
removed for inspection, cleaning and re- 
greasing. The lubricant sealed in— dirt sealed 
out! 4. Exceptionally large grease reservoir. 
5. Annular grooves filled with water-resistant 
grease to exclude water, dirt, fumes and 
other foreign matter. 


ROBBINS €MYERS - INC. 


MOTOR DIVISION, SPRINGFIELD, OHIO 


HOISTS & CRANES © MACHINE DRIVES © FANS © MOYNO PUMPS © FOUNDED 1878 


MAY 1943 


Vs 


MOTORS! 


POLYPHASE 
INDUCTION 
MOTOR 
1-30 H. P. 


tough war-production applications. Result: the finest line 
of motors we’ve produced in nearly 50 years of specialized 
motor building—greater interchangeability than has ever 
been known before—and many improvements in design 
and construction that contribute to longer motor life, 
greater dependability, and higher efficiency. Uni-Shell 
Motors are built in shells of steel for complete protection. 
Better bearings and better balancing assure unusually 
smooth, trouble-free operation. New insulating tech- 
niques, combined with the finest materials obtainable, in- 
crease motor life. And we have utilized our broad fan- 
building experience to make ventilation better than ever, 
keeping interior temperatures below guaranteed minimums. 


20-PAGE BOOKLET TELLS 
THE WHOLE STORY 


All of the many advantages and features of 
R & M Uni-Shell Motors are fully described 
and illustrated in a 20-page booklet just off 
the press. To get yours promptly, fill in the 
coupon below and mail it today. 


Mail This Coupon Today / 


ROBBINS & MYERS, INC., Springfield, Ohio 


Gentlemen: Please send me your new 20-page booklet on Uni- 
Shell Motors. 


Company 
OGG ROUSE iar 4c 60 Von's 5 Cage Gn 0 beds Manned 6 Ce RRRES tea 












WAR PRODUCTION BY 


OV tthein Sndustiial 


7.11 ELKINS STREET SO. BOSTON, MASS. 


PLASTIC SPECIALISTS 
FOR OVER 24 YEARS 
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Fig. 12. HIS control starts the pump motor with feed when 
selector switch is set for spindle operation. Stop 
button can be arranged for common or feed action 





jogged. To operate the feed motor continuously the 
selector switch must be closed, and then the pump 


motor runs with the feed motor. 





Where there are a number of motors on a machine 
they can be divided into groups which operate inde / 
pendently for checking or set-up. In this circuit, Fig ¥ 
9, with the switch in the position shown, the S group 
can be run; in the opposite position the W group can 
be operated; with the switch in the center the pump 
(or some other motor which is being interlocked) can 
be run; also, all other motors can be started after the 


SELECTOR 
SWITCH PUMP 


SPINDLE 2 


not a dud in a carload 





The original of a spring much like the one illustrated Fig. 13. ( IRCUIT here provides double interlocking of pump 
above is so small that a single pound of cadmium plated and spindle motors with the feed motor. Pump runs 
music wire produces ten thousand of them! only when switch is in proper position, and work motor 


va ; . . runs only when both spindles are in operation. 
[hese tiny springs are so accurately designed and manu- ; P pe 


factured that they release the firing pins of a shell only 
when it has attained a predetermined velocity. That’s 
why our boys handle high explosive so nonchalantly 

but once on the way there isn’t a dud in a carload. 


pump is running. While the circuit shows a common 
stop this is not essential and there are numerous varia- 
tions which will be apparent. 

Figs. 10 and 11 show the circuit and the picture of 
Write, wire or better still . . . phone us! a special control panel for a turret lathe. Simplicity is 
the keynote of the control, with a manual switch for 


An RI Al PRING disconnecting the pump motor when desired. It will 
be noted that a single starter serves both the pump and 


the % » hp. speed control motor, but each has individ- 
OF HOLLY inc. nous, micnican | at overioad protection 


Fig. 12. Here feed or spindle motors can be oper- 
ated continuously without the pump, but not simul- 





Does your product require perfection? Then 





ELECTRICAL MANUFACTURING 


FOR 
» HEAVY DUTY 
MACHINES 






4 







oe 
Se . 


CWnP- KTH 








Built by 
Machine Tool Builders 
S for 
) Machine Tool Builders 


Snap-Lock Switches 
on Kent-Owens 
Milling Machines 


Snap-Lock Limit Switches are built to provide a safety 
factor so great that switch failure has yet to be heard of 
even in 7-day, 24-hour production. 
First designed and built for Acme-Gridley Automatics, 
pump they were proved in our own shop, and made standard 
1p runs equipment on our own product, where we just can’t afford --- LONG-LIVED 


SIMPLE...SAFE...SURE 


ane to be w ae Separate enclosures for mechanical and electrical 

Snap-Locks have been adopted by 80% of the builders sides, as shown, are an exclusive Snap-Lock 
of heavy-duty, precision machines, for both built-in and safety feature. Single-pole, double-break, double- 
imon replacement application—and still not a single failure to throw. Unusually strong dielectric case resists 
raria perform has been reported! oil, dust and moisture. Snap make and break. 


n 


sm ‘ ; : ‘ Positive locking in either position—no half-on 
Bulletin EM-42 will show you the wide variety of con- a re yi 
‘ : or half-off possible. Heavy coin silver self-wiping 


ditions met by these utterly dependable switches. contacts. Hardened steel, cadmium-coated parts. 






UL Rad 
ACME-GRIDLEY4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS » AUTOMATIC THREADING DIES 
AND TAPS «SCREW MACHINE PRODUCTS «THE CHRONOLOG + LIMIT SWITCHES » POSITIVE CENTRIFUGE + CONTRACT MANUFACTURING 





















































220 TWO -SECTION COILS PER HOUR PER OPERATOR 


PAPER-INSULATED COILS 
WOUND WITH EXTREME 
ACCURACY — AUTOMATICALLY 


Round or rectangular coils are wound on the Universal 
No. 104 Winding Machine—in stick form up to 4)9' 
diameter—at speeds up to 2500 R.P.M. As many as 
14 coils can be wound at once. 


For example, the I.F. transformer coil illustrated 
above—composed of two adjacent sections each con- 
taining 1000 turns of No. 40 enameled wire—is pro- 
duced at the rate of 220 per hour. 


Paper is injected automatically, and the length is 
gradually increased on successive layers so that the 
amount of overlap is uniform at all diameters. End-turns 
of each layer are kept strictly in the same plane, elim- 
inating danger of damage during cutting-off operation. 


$ If You Manufacture or Buy Coils Like These 


The No. 104 Presents an Opportunity for Greater 
Output. Greater Accurary. Lower Costs 


’ ’ v _ ’ 
FEATURES 
@ New tensions insure coil uniformity, keep wire 
spoilage at minimum, and provide quick 
“change-over” 


@ Sensitive counting mechanism stops machine at 
completion of coil 


@ Extra arbor and special arbor support facilitate 
transfer of wire turns at end of completed 
coil stick 


@ Adjustable traverse mechanism 
Further information in Bulletin 104 A. 


A Wide Range of Winding Machines for a Wide Range of Coils 
43-E-5 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 











10 in that 
special start button is required for the pump for hi 
the pump starts with the feed. 

Fig. 13. This circuit shows two functions int 
locked. Independent and continuous ae of fe 


taneously. The circuit differs from Fig. 


and spindle motors is possible with the 2-circuit 
lector switch in the position shown, but the pump is 
off—a convenient arrangement for set-up work. 


SPINDLE 





Fig. 14. | | NLESS pump is running, work and spindle motors 
cannot both be actuated in this control using nor 
mally closed contacts. 


Fig. 15. 
INGLE button starts 00 Smvren 
all motors, pilot light, : 

and counter for operations 

where work must be 
placed in the machine 
and removed by hand 

Panel is illustrated in 

Fig. 16. 


Fig. 16. 


ANEL for controller 
of Fig.15includes push 
buttons for jogging of 
various components and 
single start button for en- 
tire product. Pilot light — 
is also operated. 








start the pump it is necessary to throw the selector 
switch to the other position, and both spindle motors 
must be started before the feed motor can be run cot 

tinuously—the pump motor will then run with it. 

ig. 14. This simple but practical circuit uses nor- 
mally closed contacts. It provides independent and 
continuous operation of pump, work, or spindle mo 
tors. However, both work and spindle motors cannot 
be started unless the pump is running. 

Sometimes when work must be placed in a machin 
and removed by hand, speed and convenience dictat« 
a single control button for simultaneously starting all 
functions of the machine. Fig. 15. The circuit pro 
vides independent operation of any or all motors, an 
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600 VOLT A.V.C. SWITCHBOARD WIRE—TABLE B 
Sizes No. 18 to No. 4/0 A.W.G. with varnished cambric 
nd felted asbestos insulation and gray, black, white or 
lured flameproof cotton braid. 


Combine fire insurance and fine appearance 
in your switchboards with Rockbestos 
Switchboard Wire. It is absolutely fireproof 
and will not dry out under heat. Sharp, clean 
bends can be made without cracking as the 
asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and 
Switchboard Bus Cable have the same fire- 
proof and heatproof characteristics 


APPARATUS HEATING CABLE—TABLE LH 

Vo. 19 A.W.G. nickel-chromium resistance wire insulated 
th O40" of felted asbestos and covered with 4/64"' 
iter proof lead sheath. 

Manufacturers of photographic developing 
tanks, dry print developing machines, candy 
making equipment, soil heating cable kits 
and other devices requiring controlled distri- 
bution of mild heat can use this easily shaped 
heating cable to advantage. 


EE 
ASBESTOS INSULATED MAGNET WIRE 


found, square and rectangular asbestos insulated con- 
tors finished to meet varying winding conditions and 
(treatment requirements. 

If you make motors, protect them against 

heat-induced failure with class B windings of 

Rockbestos Magnet Wire. Leads of A.V.C. 

Motor Lead Cable will complete the failure- 

proofing. 







ALL-ASBESTOS FLEXIBLE CORD—TABLE CA 
zs No, 10 to 18 A.W.G. with two or three conductors 
ulated with felted asbestos, covered with asbestos braid. 
in A.V.C, (asbestos and varnished cambric) con- 
(his heat-resisting flexible cord is ideal for 
oodlights, blueprint machines, apparatus, 
igh-wattage lighting units, ete., which re- 
ure a heavy duty, enduring cord. For 
lwisture-resistant construction specify the 
\.V.C. type. Labeled cord with polarized 
mductors if desired. 


AY 1943 


be sent on request. 


temperatures. 





ASBESTOS INSULATED APPLIANCE LEAD WIRE 

Sizes No. 8 to 20 A.W.G., solid or stranded copper, monel 
or nickel conductors insulated with 031'' or 040" of 
felted asbestos in black, white or colors. 
Whether you make waffle irons, hot-plates, 
small motors, ranges, water heaters, radios, 
ovens or blueprint machines, we can give 
you an asbestos lead wire made to fit the 
mechanical requirements of your product. 





THERMOSTAT CONTROL WIRE—TABLE TC 
Sizes No. 14, 16 and 18 A.W .G. in two to six conductors 
with 1214, 25 or 32 milwall of felted asbestos insulation 


and cadmium plated steel armor. 


This multi-conductor control wire is widely 
used by manufacturers of heat control de- 
vices as well as in low voltage signal and 
inter-communicating systems. Its lifetime 
insulation and rugged armor will give you 
troubleproof control circuits. 
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600 VOLT A.V.C. MOTOR LEAD CABLE—TABLE L 

Sizes No. 18 A.W.G. to 1,000,000 CM insulated with 
two walls of felted asbestos and a high-dielectric, heat- 
sealed varnished cambric insert, with a heavy asbestos 
braid overall. 
Make your products dependable with this 
motor lead cable. It is heatproof, fireproof, 
greaseproof, oilproof and highly resistant to 
corrosive fumes and moisture. Use it for coil 
connections and motor leads in electrified 
mining machinery, motors, electric loco- 
motives, subway cars, ete. 


13 cets you 122 


122 wires, cables and cords, stemming from the three basic designs 
illustrated, have been developed by Rockbestos to give trouble-free 
performance in instruments, switchboards, motors, electronic devices, 
rheostats, and other electrical equipment. Catalog containing the com- 
plete Rockbestos line, sizes available and other pertinent wire facts will 


Rockbestos Permanent Insulation insures Long-Lived Performance 


1 A tough, rugged asbestos braid, resistant to heat, flame, moisture, 
oil, grease, and corrosive fumes. 

2 Felted asbestos insulation impregnated with heat-, flame-, and 
moisture-resisting compounds will not dry out, become hard and 
brittle, or burn. Also serves as a heat-barrier against high ambient 


3 Lubricated varnished cambric for high-dielectric strength and 
added moisture resistance, protected from heat, flame, and oxidation 
by felted asbestos walls. 

4 Felted asbestos insulation that withstands conductor-heating over- 
loads and won’t burn even when exposed to copper-melting arcs. 

The conductor is perfectly centered in helically applied insulation 

and will always remain so. 
























RHEOSTAT AND STOVE WIRE—TABLE A 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with a 
heavy wall of felted asbestos and covered with a rugged 
asbestos braid finished in black, white or colors. 
For ranges, rheostats, furnaces, control 
panels, switchboards, or any electrical equip- 
ment that develops heat, or operates in dry, 
high temperatures, use this heat-resistant 
solid conductor wire or All-Asbestos Rheostat 
Cable, Table R, with stranded conductor. 





600 VOLT A.V.C. CONTROL CABLE 


In one to 19 conductors. Standard strandings A.W.G. 
No. 12—19/No. 25 and No. 9—19/No. 22. Other 
strandings furnished to order. 


Designed for use in equipment requiring a 
multi-conductor control cable capable of 
withstanding high temperatures, this cable is 
widely used in the control systems of electric 
cranes manufactured for use in steel mills. 
The insulation is unaffected by hot, corrosive 
fumes, oil or grease and has ample moisture 
resistance. 





600 VOLT A.V.C. POWER CABLE—TABLE E 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with 
laminated felted asbestos and varnished cambric, and an 
asbestos braid. Other constructions for service voltages up 
to 8000, 


Use Rockbestos A.V.C. Power Cable for the 
internal wiring and power leads of heat- 
exposed heavy electrical equipment and 
you'll add the selling point of guaranteed 
performance. 


Rockbestos Products Corporation, 787 Nicoll Street, New Haven, Conn. 
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COMPOSITE «- BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 
Recommended as Replacements for 


STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, organic bonding 
agents. 


Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 
A dependable source of supply in unlimited quantities. 
Available in sheets in al] thicknesses from .005” up. 


Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulations as substitutes for Strategic Mica for your 
purposes, 


Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


CLASS 6.00 


In WPB Allocation Class 6.00 
PROGRESSIVE is supplying fasten 
ings that hold together chemical 
warfare, medical and communica- 
tions equipment. Manufacturers in 
21 Classes depend on PROGRESSIVE 
to produce plenty, well and on time 


Jhe PROGRESSIVE MFG. CO 
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a single button for starting them all at the same tin 
lighting a pilot light, and operating a magnetic count; 
To discourage wilful manipulation of the counter t 
common stop button may be omitted in some cases, 
limit switch or time switch serving this purpose. | 
“jogging” circuit around a limit switch is necessa F 
since a slight motion of the machine is usually nec« 
sary to close it. If a common stop button is used he 








Fig. 17. GPECIAL panel of this unit controls grinding machine, 
includes main line disconnect switch, transformer and 
control circuit fuses, magnetic and manual starters, and a 

receptacle for portable motor. 


in place of the switch, conventional push button con 
nections can be used. Fig. 16 shows a special push 
button panel which would be suitable for such a circuit. 

Fig. 17 shows a special control panel for a grinding 
machine. There is a main Jine disconnect switch, and 
a transformer with fuses for the control circuit. All 
coils are 110 volt and a single tap on the transformer 
can be changed to agree with the line voltage where 
the machine is installed. Besides the magnetic start 
ers there is a manual starter and a plug receptacle for 
a portable motor. Everything is mounted on an easil) 
removable rear plate—even the disconnect switch and 
receptacle. 

Precision timing is necessary in some machines. 
Whether this is done by mechanical means on the ma 
chine itself, or by electrical controls, or a combination 
of both, is something to be decided for each machine, 
and the problems involved will be peculiar to that ma 
chine. If timing is necessary, it should be kept as 
simple as possible. Limit switches are now available 
which operate on an exceptionally small motion and 
with high accuracy. Some of them will handle a small 
motor directly, but they are generally used in conjunc 
tion with magnetic contactors. 
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oa Diagram showing the Pease Horizontal 


Floating’ 


Water Wash, which allows the paper to condition 


itself normally, preventing wrinkles and distor 


tions. Unreduced chemicals and excess developer 


are floated off, thus eliminating stains and bleeding. 





Pease Model ‘'22-16’’— Continuous Blueprinting, 
Washing, Developing and Drying Machine—Produc- 
tion Speed, 20 feet per minute. (Model ‘22,” not 
shown, has a Production Speed of 30 feet per minute.) 


PEASE SPECIAL FEATURES 


Sliding ‘‘Vacuum-like” Contact smooths out tracings 
—tThree Speed Lamp Control provides operation at 10, 
15, or 20 amperes, does away with running speed and 
dryer heat changes—Actinic ‘‘No-Break’’ Arc Lamps 
burn for 45 minutes without breaking arc, resume in- 
stantaneously —Horizontal Water Wash floats prints 
free from tension and prevents wrinkles, stains, bleed- 
ing—Quick Change Chemical Applicator System very 
economically allows change from Blueprints to Nega- 
tives in 30 seconds—Rapid Drying Drums, heated by 
gas or electricity, are thermostatically controlled. 
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Practically every place where there is war produc- 
tion Pease Blueprinting Machines are on duty 
delivering millions of Blueprints to keep American 
Industry on the offensive—for Blueprints precede 
and maintain production lines. Top Speed Pease 
Machines, with a Blueprint production of 30 feet 
per minute, are not merely meeting requirements; 
they are ahead of schedule. 


The Horizontal “floating” Water Wash, just one 
exclusive Pease feature, prevents stains, bleeding, 
wrinkles and distortions. The finished blueprints 
are contrasty, with sharp white lines and dark blue 
backgrounds. They truly lie “flat as hung wall- 
paper,” are easy to handle and economical to make. 
Read about the other Pease Special features and 
write for complete information. 


THE C. F. PEASE COMPANY 


2605 West Irving Park Road «+ Chicago 











FOR EVERY REQUIREMENT 
INCLUDING DIRECT PROCESS PRINTING 
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fitted with glass windows through which the setting 
the contactors and the operation of the internal swit 
may be observed. 


Piston type controls.—\Vhen the primary funcet 


of pressure regulators and controls is that of starting \Ze 























































and stopping motors employed for driving various types What 
of products, the diaphragm, bellows or bourdon types The 1 
are used. For opening and closing valves in which rials. 
the service is of a sliding nature, as in raising o1 indet 


lowering a valve disc, pressure controls of the piston 
type are employed. More accurately, these are really 
plungers. In such a control, a piston operates in a 
cylinder and the pressure admitted to the cylinder acts 
directly upon the piston head and raises it, or depresses 
it as the case may be. The weight of the piston, aided 
if necessary by a spring, returns the piston, and con- 
sequently the valve, to its original position when the 
pressure is relieved. When used for the operation of 
valves, a downward stroke of the piston opens the 
valve while an upward stroke permits the valve to re 
seat itself and cut off the flow of the pressure medium 
This arrangement may also be employed in the reverse 
order so that the upward stroke causes the valve to 
close and the downward causes it to open. Vertical 
mountings are customary. 

This type of control, commonly called a back-pres 






What 


sure regulator is largely used for the control of evapora : 
. gel) ae Pt Plastic 
tion pressure to accurately maintain the predetermined 

evaporator pressure regardless of sudden load changes 7 
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| CONTROLS ; 
| 4. E 
* An entirely new design for tandem controls. New molds a 
provide unit casings that nest and lock together. Metal 

end-pieces and tie-rods insure rigid assembly—even up Mater 

to 20 units in tandem. Single shaft passes through and Ther 

locks with rotor of each control. 

Each control accurately wound to precise circuit require- : 

ments—resistance, taper, taps, hop-off. Interlocking re- : 

sistance ratios provide any desired voltage or current at 

given degree of rotation. These Multiple Controls are A IAPHRAGM type in two variations A—Blesvy- B ‘ 

now in regular production and meeting the most rigid duty without unloader. B—With unloader valve 

multi-control requirements. Typically a Clarostat solu- and differential-adjusting attachment 

tion of a tough problem. = 





= Send Us Your Problem or fluctuations in suction pressure. Such controls may ( 
see 


be used with ammonia or methyl chloride because the 0 
No matter how complex or how simple—provided it has to do ‘4 ‘ | ; : NE | 
~~ » ‘ . smaea arts are 
with control by means of resistance. Let us quote on your Vaive stems and pistons, the omy moving part y = Here 
high-priority resistance or control requirements Literature on constructed ot special alloys W hich are corrosion-r large 
ae sisting to these materials. addr 
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These valves are operated by a pilot circuit from the 
Gen 


evaporator pipe. By installing a small solenoid stop 
valve in the external pilot circuit, and by closing the 
internal pilot circuit, these regulators may also be used 
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as combination pressure regulating stop valves. 
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The piston type electric pressure gage is used to! 
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the investigation of pressures in any cylinder or con- 
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What Is Injection Molding? 


The use of the injection molding process is confined, chiefly, to the molding of thermoplastic mate- 
rials. In the injection molding machine, the thermoplastic material is heated in a pressure cyl- 
y inder, and forced through a nozzle into a cool mold cavity. The mold confines the hot material 
st until it is cooled below the plastic or fluid stage, when it is opened and the part pushed out. (Fig. 1. 





CLOSED MOLD 
Fig. 1 





What Advantages Injection Molding Offers The Purchaser of Design Characteristics Of Injection Molded Parts 


pora 
ae Pasties 1. Preferable wall thickness is .070 to .125; walls 
— 1. High molding speed for high production. pe ig uniform and heavy sections should be 
. avoided. 

2. Low tool investment for a given production. 2. Parts can be molded with glass inserts. 
3. Choice of thermoplestic compounds, with wide 3. Injection molded parts require broader tolerances 
coal actin toni St Getien and are not as stable dimensionally as molded 

range of colors, attractive finishes and textures, dhonneastiionwlédtles. 

transparent materials, high impact strengths. 4. Large thin walled sections are particularly suitable 


4. Ease in production of molded threads, undercuts to injection molding. ’ 
sod te bile, tenes Cte eatin 5. Injection molded parts will soften at from 120 to 


250 degrees F. 
Materials Suitable For Injection Molding 


Thermoplastics—A\ll materials have complete color range. 

Cellulose acetate and cellulose acetate butyrate—slow burning, high shock resistance. 

Ethyl cellulose—excellent electrical properties and resistance to very low temperature, good arc resistance. 
Methimethacrylate—crystal clarity, fine optical properties, high flexural strength. 

Vinyl acetate—superior acid and alkali resistance, high dimensional stability, low cold flow, excellent water 
resistance, high dielectric and flexural strength. 


e. Polystyrene—important insulating material, zero moisture absorption, surface hardness, dimensional sta- 
bility. 
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Items Adaptable To The Injection Molding Process 


Kitchen Utensils Packaging Items Knobs 


s ma Cosmetic Cases Handles Toys 


ONE PLASTICS AVENUE: This is the address of the General Electric Plastics Divisions’ home office. 
Here are located the research, development, design, and engineering departments of the world’s 
largest plastics producer. The combined experience of the craftsmen in the tool rooms at this 
address assures every G-E Plastics customer the utmost in skill and experience. We will answer 
any question you have in regard to plastics. For reprints of this advertisement, write Section F -5, 
General Electric Co., Plastics Dept., Pittsfield, Mass. 
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BALDOR glass-insulated 
MOTORS conserve 30% 
of critical materials 


WITHOUT sacrifice 


of Horsepower or 


The 100% Protected Motor with 
liberal overload capacity 





BALDOR ELECTRIC COMPANY, ST. LOUIS 
District Offices in Principal Cities 











tainer and, while it does not in itself actually cont: 0! 
the pressure it furnishes valuable data for guidance 
so doing. It consists of a small cylinder in which th: 

is a small piston the movement of which influences t!\ 
air gap of a standard strain gage. This type of gave 
is suitable for pressures ranging from 1,000 to 15,000 
lb. per sq. in. A threaded connection provides for its 
attachment to the equipment under test. Requir 
with the gage head is an auxiliary unit called the power 
unit. This unit contains those portions of the bridge 
circuit which are not in the gage head..- The power 
unit also contains, in addition to the bridge: members, 
a suitable filter to eliminate,the supply frequency from 
the output. By the connection of this device to the 
selected type of measuring: equipment, steady pressures 
can be indicated. For recording fluctuating pressures 
an oscillograph is recommended. 

A simple and effective control for maintaining pump 
or compressor pressures or for proportioning pressures 
is the manometer type controller which employs the 
principle of the U-tube and a balanced column of mer 
cury. In the construction of this type of control, two 
parallel glass tubes are fitted into a metallic connecting 
base so that the combination forms a U-tube, both legs 
of which are partially filled with mercury to provide a 
normally balanced column, both branches of which 
stand at the same height. At the upper end of each 
tube is a pressure connection, a stop cock and an ad- 
justable terminal which runs down through the tube 
to make or break contact with the mercury column. 
The common base is also provided with a terminal con- 
nection. When used for motor control, one tube is 
closed against pressure while its terminal is inactive. 
The terminal in the other tube is adjusted so as to 
make contact wth the mercury column and establish 
a-circuit through the base and its terminal to the 
motor under operation. The pressure produced by 
the action of the motor and its blower or compressor 
is admitted to this tube and, as soon as sufficient pres- 
sure is established, the mercury is forced down and 
the circuit broken to stop the motor. As the pressure 
falls below the established point, the mercury in the 
tube rises, again makes contact with the adjustable 
terminal, reestablishes the circuit, and the motor is 
again placed in operation. 

When employed for proportional control of the dis- 
charge from two pipes, a pressure pipe is brought from 
each of the sources to one or the other of the two tubes 
and the terminals of each are connected to the respec- 
tive devices controlling the two sources of pressure, 
usually motor-controlled mixing valves. The. adjust- 
able terminals are then set to produce the desired pro- 
portion of each element of the mixture. 

In the industrial field, many processes are developed 
and are continually being expanded, in which a coor- 
dinated control system is depended upon to automat- 
ically operate many complete processes. This is ei- 
fected by the use of a process cycle controller* by) 
which elements of almost unlimited functions may b 


controlled, including practically all types of pressure 


controls. This system embraces the control: not onl) 


of pressure but of temperature, liquid level and flow, 


*See “Automatic Process Controls for Self-Supervising 
Products,” April 1943. 
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VEEDER-ROOT INC., HARTFORD, CONNECTICUT. 





So that they who run may read the current facts 
of production at a flash, many product-designers 
build in Veeder-Root Counting Devices as integral 
parts of their designs. In this way they give their cus- 
tomers a dependable signal system that helps them 
to hold a straight, safe course in production . . . shows 
whether all’s well or whether there’s danger ahead 
(in which case warning is flashed in plenty of time 
to steer clear of serious trouble). Operation can be 
held at full capacity at which the machine is rated. 
Veeder-Root Counting Devices are made both in 
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mechanically and electrically operated types that 
count in any terms or units of scilahabaece. .. strokes, 
turns, pieces, trips, etc. They are compactly designed 
and readily adaptable to the design-requirements of 
any type of product. Find out how you can help your 
customers to make their war work count for more. 
Write to Veeder-Root Inc., Hartford, Conn. 


VEEDER-ROOT COUNTING DEVICES 


Signal Full Speed Ahead for War Production 





IN PRINCIPAL CITIES ALL OVER THE WORLD 
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umidity and speed. Such a system is usually oper 
by a cam controller which carries adjustable cams 
the initiation of each function in the selected seque 
ind, under its influence, the efforts of all devices 
nstruments are coordinated. While the operation of 
system is entirely automatic, it possesses a degree 
Hexibility in that the predetermined schedule of ope 
tions may be changed at will. 

Pressure-actuated elements of such a system embrace 
the various types of pressure controls and also ma 
ther types of control devices, such as those for the 
‘ontrol of temperature, humidity, and mechanical move 
ments that may be essential to a completely coordinated 
system of process control. 


Preferred where 


pariable light in In many cases the timing of the pressure control is 

tensity is required ‘ x . anal 4 

Series D.V. uses superior in essential for which the time-pressure control is of 
built-in mechanical shutter! 


Series D.P. uses polaroid discs vital importance. Such controls are employed in air 


onditioning, canning, food preparation, tobacco treat 
ae aaa PILOT ment and similar processes where the application of 


pressure must be regulated at different periods and for 
You'll get sure-fire emergency service from DIALCO . 


fact for which Government Depts. and large manufacturers | varying lengths of time during the progress of the 

expressed gratitude . : . , ; 
‘kentons in 'this field, we manufacture the schedule. Such a controller iS provided with a revoly 

MOST IEDT LIGHT ASSEMBLIES. ” ing control disc which is cut away to initiate pressure 
Your needs should be filled by our standard QUICK application in the desired sequence 

models. But if not, we will quickly design and ACTION : 

submit a SPECIAL SAMPLE FOR YOUR 


APPROVAL iba 


Send us your problem now, PY , found in the gas-electric out-pilot control by the use of 
at oO ) )-2 tok . ° . ‘ - al 
ee eee vhich any failure in the pilot light of a gas-fired heater 


DIAL LIGHT CO... 4" 


90 WEST STREET * NEW YORK, N.Y 


One of the important uses of pressure controls is 


A Dependable Source of Supply 
for ALL of your Carbon needs... 


Evaporation pressure regulator as arranged with solenoid 


, stop valve and pilot circuit connections 
As basic manufacturers, we can 


supply ai// types and grades of 
carbon; we can mold, ‘cut or or furnace will be automatically shut off. The heat ot 
machine this carbon to any prac- the pilot flame on a gas-filled bulb initiates sufficient gas 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


pressure in the bull: to hold open the main gas valve 
against the action oi a snap-acting disc. If the pilot 
flame becomes extinguished, the bulb cools and the disc 
immediately snaps the valve to its closed position pre- 


HELPFUL ENGINEERING venting further flow of gas until the pilot is relighted 
AND DELIVERY SERVICE Among those organizations active in the field of 


pressure-sensitive controls, and including those coop- 
Standard sizes and grades of motor and generator erating in making available data upon which this dis- 
brushes, contacts, welding electrodes, arc light carbons, cussion is based, are: Alco Valve, Allen-Bradley, Bar- 


etc., are carried in stock. " oi . . 
Zs *) ber-Colman, Bristol, Brown Instrument, Center & 
Thetrademark “BBB” identifies carbon products of our 


- (ive hy _H- > > . : ) *riez. 
manufacture; the symbol of a complete carbon service. aptriags: Cutler Hammer, Fenwal, Julien Zs 7 Friez 
Fulton Sylphon, General Electric, H-B Electric, Jet- 

os / 
ferson Electric, Mercoid, Minneapolis-Honeywell Reg- 
ulator, Pickering Products, Schaub Engineering, Spen- 


Te Cam KUERTEN OUMLOO |; cvemosss, Sausre D. Ward bemart eee 


| White-Rogers Electric and Westinghouse Electric & 
3450 So. 52nd Avenue, CICERO, ILLINOIS 


Write us about your needs 


Mfg. companies. 
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LIGHT WITHIN THE PRODUCT j 



















RYERSON 
STEELS 


For the 


Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 
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trouble-free operation. Both units must be rigidly 
supported so that any vibration, jarring, temperature 
shift or other extraneous movement of either unit will 
not cause the light beam to move out of the sensitized 
area of the photocell. The light source should be sup 
plied from a well regulated source of voltage in order 
to minimize light fluctuations. A carefully designed 
optical system should concentrate a strong pencil beam 
of light on the center of the photocell plate. Provision 
should be made to gasket the light source and photocell 





Bars * Plates * Sheets * Strip * Structurals 
Mechanical Tubing - Stainless Steel + Alloys 
Tool Steel * Reinforcing * Bolts + Nuts 
Wire * Washers * Welding Rod ° Etc. 


JOSEPH T. RYERSON & SON, INC. 
CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 
CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 











A_ JN food handling. (A) Pioneer drinking glass sterilizer 

using ultra-violet tubes. (B) Fluorescent light here 

silhouettes milk bottle defects and deposits of foreign 
matter in a unit of dairy equipment. 
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enclosure in order to minimize the collection of dust 
and grit where it will reduce the light transmission 
from source to cell. The location of the units should 
be carefully selected to insure absence of extraneous 
light, freedom from dust, moisture, dripping or splash- 
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low-voltage current flowing in the 


shading coils, and direction of rota- maintenance. 3 : 
aa tion is governed by which pair of Infra-red Heat Lamps: When a tungsten filament 


shading coils is selected on an SPDT is operated at a lower temperature than necessary to 
* SEPARATE switch. By energizing both sets of produce a large lumen output, infra-red radiant energ) 

shading coils, the armature is quickly a . oe jes ls 
CONTROL CIRCUIT a aaa at wave lengths which have high penetrating power ré 

stopped by bucking magnetic fields. ‘ eee <8 sie ‘ ; ; 

Write for circulars giving full details sults. These rays are uniform in all directions and can 
x*MAGNETIC and specifications on the various types be directed by suitable reflections in a manner similar 

and sizes of BARCOL Shaded-Pole to light rays. They are used in therapeutic heat lamps 
BRAKING Induction MOTORS. 


and for many commercial purposes. 

When infra-red rays are directed on the surface films 
of paints, lacquers, enamels and varnishes, they per 
trate to the metallrc surface and cause drying to start 
at the bottom of the coat, proceeding outwardly. This 
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Special Assembly Method — show Now —if you are a manufacturer of electrical equipment for military use 


ing single metal washer which —we offer you a complete design and manufacturing service, producing 
facilitates protective coating 
against corrosion 


Selenium Rectifier power supply units for use with your equipment. 


dust ; é ; . 
And, if your production lines require D.C. power, we can design Selenium 


Rectifiers for any power range. Units available with either the widely used 
standard assembly or the new special assembly, coated for protection against 


ssion 
10uld 


-0uS y ; aa ; 
s Standard Assembly Method —show- marine and other high humidity services. 


ylash- in enti , 
t and cue moe All equipment powered by long-life, trouble-free I. T. & T. Selenium Recti- 


fiers — accepted as standard by the electrical industry. 


ment Consulting Engineering Service available. For descriptive bulletins address 


Engineering Department. 


SELENIUM RECTIFIER DIVISION 


Federal Telephone and Radio Corporation 


1008 Passaic Ave. 
East Newark, New Jersey 
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Westinghouse 






produces transformers 
as big as a house* 


—as small as your hand. 


, So we can probably assemble 
your specialty transformers 
from our stocks of 


standardized parts. 





You'll save time and money 


— gain G) engineering skill 








and production ability.» 
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*Two are now helping 
produce more aluminum. 
Each is the size of a 
six-room house, weighs 
DETAILS : 627 tons! 



























































IGHT at work. (A) To attract attention in a coin- 

operated phonograph. (B) To offer large magnifica- 

tion visual inspection, in a comparator. (C) To work- 
illuminate a business machine. 


is the opposite of the air-dry process where the oute1 
surface dries first and it takes very long periods before 
the entire thickness of the coat has solidified. 

suilding light for heating purposes into machines is 
readily accomplished and offers many advantages over 
other thermal sources. The heat rays can be directed 
where desired. Simple control is obtained by thermo 
static or manual switching arrangements. There is no 
time lost in preheating nor the accompanying waste of 
fuel or power. As lamp filaments operate at relatively 
low temperature, the bulbs have a long life with the 
resulting low maintenance costs. There are no fumes, 
dust or gases which must be removed and which may 
be detrimental to the quality of the work produced. 

Ultraviolet Light Applications: The ultraviolet 
light band region is adjacent to the shortest waves oi 
visible light and is generated most efficiently by a mer- 
cury arc. A wide variety of practical uses has been 
discovered for different portions of the band which ex 
tends from about 4000 to below 2000 Angstrom units 
One Angstrom unit is equal to approximately 4 bil 
lionths of an inch. 
Sensitized papers used for photoprinting are mos! 
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13 Ounces Of Precision Bronze 


Whirling within this 13 ounce Bunting Bronze Bearing is the propeller 
shaft of the 2000 H.P. aircraft engine that powers this country’s fastest, 
most powerful planes. 

The light weight, great strength, and unfailing dependability of this 
bearing demonstrates Bunting advanced engineering in mechanical 
design, foundry control and precision machining. 

Today, this plant is producing vast quantities of Precision Bronze 
Bearings that never before were presented to a bearing manufacturer 
for volume production. 

Tomorrow, designers of machines for peace will find Bunting fully 
prepared to work to the bearing specifications of a new mechanical age. 
The Bunting Brass & Bronze Company, Toledo, Ohio. Warehouses in 
All Principal Cities. 


BRONZE BUSHINGS + BEARINGS * PRECISION BRONZE BARS , 
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ALLIANCE motors are engineered to 
stand up and take it. They give it 
back, too, twenty-four hours a day in 
Alaska and Africa, from Greenland to 
Gibraltar—gremlins or no gremlins. 


Built with quality materials, by precision 
methods to exact specifications, Alliance motors 
are dependable. Their sound engineering gives 
economy in construction and operation. 


The everyday use of Alliance motors under to- 
day's conditions proves”no motors better built or 
better engineered.” 





DEPENDABILITY 
proved by con- 
stant service under 





PRECISION proved 
by the wide va- 
riety of exacting 





ECONOMY proved 
by low initial cost 
and reliable 



























all conditions. performance. operation. 


ALLIANCE MANUFACTURING CO. 


ALLIANCE, OHIO 


Too Complicated? 
Not For COLONIAL 


It is interesting to go through Colonial factories 
and see the great variety of porcelain shapes being 
made. You wonder how these pieces, many of them 
quite complicated, could have been made to such exact 
specifications and with such uniformity. 

Colonial engineers, molders and other craftsmen 
plus modern equipment provide the answer. They pro- 
vide the reasons, too, why Colonial has long been a 
leading supplier of porcelain to the 
electrical industry. 


The Colonial Insulator Co. 


937 Grant St., Akron, Ohio 
Chicago Office: 1706 Fullerton Ave. 


PORCELAIN 


MADE TO ORDER 


















responsive to ultraviolet rays between 3000 and 4009 
\ngstrom units and hence the use of a Mercury vapor * 
lamp in a quartz tube is one of the most efficient a 
economical light sources for such purposes, : 
Another band of wave lengths shorter than the above 
principally at about 2600 and 2800 Angstrom units i 
most effective in the activation of vitamin D in the ia 
diation of milk. This vitamin is most important in the 


calcium and phosphorous metabolism of humans and 
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MERCURY vapor quartz lamp within the glass 

cylinder of this tracing printer enables the 

reproduction of line drawings at speeds as high as 

24 fr. a min. The light source is of the same length 
as is the cylinder 


animals. by exposing a thin film of milk as it passes 
over flow boards to the radiation of a mercury lamp, 
the vitamin D potency can be increased about 15 fold. 

Another portion of the ultraviolet band at 2537 Ang- 
strom units has remarkable germicidal properties. 
These rays are deadly to bacteria and germs. By flood- 
ing the contaminated area or a portion of it with ultra- 
violet of this wave length a circulation of the air is set 
up. The infectious organisms are removed from the 
air stream as it passes through the lethal rays. 

There are many other uses of the ultraviolet band 
such as a catalyst in chemical processes in the plastics 
and rubber industry, weathering tests on colors of dyes, 
paints and fabrics, purification of water and steriliza- 
tion processes of many kinds. 

Ultraviolet lamps are built into machines of various 
types which are designed to perform any of the func- 
tions mentioned above. The long uniform arc is ideal 
for most purposes as it can be applied in a manner 
which permits simultaneous exposure of a large area 
to the light. In photo-printing, the use of reflectors 
may be eliminated by placing the lamp on the axis of 
a glass cylinder. The negative and sensitized paper are 
placed on the outside of the drum and the exposure 
is readily controlled by the speed of rotation thereof. 

In the irradiation of milk, the lamp is built within 
the device, with its axis parallel to and between two 
flow boards so that two films of the liquid are simul- 
taneously exposed. 

The high pressure mercury vapor lamp contains ac- 
tivated electrodes and an inert gas which enables the 
lamp to start directly on the line with only a simple 
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Sealed \ \er Sealed 


AGAINST i - tia AGAINST 
MOISTURE ON ay 1) 
AND GRIT 


MAKING EQUIPMENT THAT CALLS FOR 


Sealed VARNBLE RESISTORS ? 


Need Variable Resistors that will stand the gaff of operation 
under wet, humid, sandy, or dusty conditions ? 























Then it should pay to check your requirements against the 
Stackpole Types MG and LP units that were specifically devel- 
oped for just such jobs. 


Type MG Variable Resistor is designed for extremely humid 
or salt spray conditions, and for use where internal and external 
leakage must be held to a minimum. Actually, leakage is on the 
order of 300 meg. after 48 hours in 957 humidity at 40° C. 


Type LP Variable Resistor, long known for its dependa- 
bility, is now furnished with a dust-proof cover and effectively 
sealed with a special compound to the point where resistivity 
from current carrying parts after 48 hours of 95% relative 
humidity at 40° C. is five times that of the previous open-con- 
struction units! 






STACKPOLE IRON CORES 


Thanks to years hopreeriee 
ience in the molding © 
ain powders, Stackpole page 
answer to almost any 1roo ae 
problem. Among the many ee 
produced regularly are ae 7 
for use at frequencies 4s ee 
150 to 175 megacycles. — vee 
for fixed of variable SS . 
for station tuning are availa pigs 
many grades and sizes for . a 
requency UP to 50 megacy 


Complete details gladly sent upon request. 


STACKPOLE CARBON COMPANY, ST. MARYS, PENNA. 


STACKPOLE MOLDED PRODUCTS 


Carbon, Graphite, Metal and Composition Contacts - Brushes for all rotating 
equipment - Carbon Anodes - Bearings - Brazing Blocks - Electrodes + Pipe « 
Rheostat Plates and Discs - Welding Rods, Electrodes and Plates, etc., etc. 


STACKPOLE ELECTRONIC COMPONENTS 


any f Fixed and Variable Resistors -« Iron Cores + Switches 





EVERYTHING IN CARBON BUT DIAMONDS 


181 


ELECTRIX Gages authenticate pre- 
cision production to within .00005 
of absolute. Their known accuracy 
inspires confidence on the part of 


precision-workers. 


If gages of questionable accuracy 


are causing production difficulties in 
your plant, let us know. We are ap- 
plying all of our Engineering skill 
and experience to the Victory effort. 
And, to meet your specific require- 
ments 


we shall be glad to cooper- 
ate in developing for you 
the instruments in which 
we specialize — 33 diversi- 
fied types of gages; also 
jigs, fixtures and form tools. 


ELECTRIX 


Cornoration 





6-Contact 
Plug and 
Socket 


+ 


F., heavy currents and high voltages. Engineered to 
fulfill every electrical and mechanical requirement. A\ll sizes polar- 
ized, preventing incorrect connections, no matter how many sizes are 
used on one installation. 

Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to wire and unusually 
accessible for inspection. Complete data in Bulletin 500. Write for 
your copy today. 


HOWARD B. JONES 


CHICAGO ILLINOIS 


2300 WABANSIA AVENUE, 








ballast transformer permanently in the circuit He 
s : Nice 





it can be installed in any position and is subject 
‘ a 

































minimum of maintenance. 
Monochromatic Light: The success of mags 
duction lies in our ability to produce parts 


pro- 
: tS OF tanks 
planes, guns, automobiles and other machinery to ¢; 

. 2 ’ se 
tolerances so that they will fit together correctly when 
delivered to the assembly line. This is accomplishe; 

. . 2 “* . “( 
by various testing gauges and jigs. In the Manufacture 
of these devices, tolerances must be held to extreme) 
minute dimensions of the order of tens or hundredths ¢ 


thousandths of an inch. A novel method of me 


asur- 
ing these small distances is provided by monochrosll 
light of a specific color. 

A gaseous discharge tube containing helium unde: 
proper conditions produces a strong yellow light hay 
ing a predominating component whose wave length js 
5875 Angstrom units. This distance, which is equal t 
23.2 millions of an inch, is a value which is far mor 
constant under all conditions usually encountered jp 
the shop.or laboratory than any mechanical standard. 

When an optical flat is placed on a very finely ma | 
chined or ground surface under this light, interferenc 





HE curved scale of this high-accuracy internal gage (A) is 


carefully lighted. (B) Narrow beam of light functions 
with a photo cell in this scleroscope to minimize th observa- 
tional errors 


bands are observed which are quite sharp and easil) 
distinguishable. The vertical distance on the work be- 
tween any two bands is then equal to exactly one hali 
the wave length of the light or a distance of 11.6 mil- 
lionths of an inch. This method of measurement can 
he applied to the checking of gauge blocks, and meas- 
uring of thread and plug gauges and other devices 
where a similar order of precision is required. 

Monochromatic light is also suitable for illuminatiot 
as the eye has been found to be more responsive to light 
of a single wave length. Sodium vapor lamps have 
been used for highway lighting due to their efficiency 
and the improved visual acuity gained by the pedestrian 
and motorist. 

Monochromatic helium light can similarly be applied 
in the shop where it assists in showing up variations 
Soft spots in otherwise hard steel appeat 
Small checks, cracks, 


in surfaces. 


as areas of a different shade. 
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LOW SURFACE CREEPAGE 


a 


LOW MOISTURE ABSORPTION 


a 


HIGH ARC RESISTANCE 


“fe 


HIGH DIELECTRIC STRENGTH 


Combine to Make MELMAC 
The Best Available Plastic For Many 


Electrical Applications 


Add to these characteristics, the fast, econom- 
ical mass production of MELMAC* parts by 


either compression or trans- 
fer molding methods and it’s 
easy to understand why this 
comparatively new plastic is 
being used in such important 
applications as aircraft engine 
ignition assemblies, parts and 
housings for other vital elec- 
trical equipment. 


There are several types of 
MELMAC available which 
offer unique combinations of 


dielectric properties that 


BEETLE ° 





Booster coil housing for aircraft 
engine ignition assembly is 
molded of Melmac. In this appli- 
cation high dielectric strength 
and low surface creepage are im- 
portant electrical characteristics. 


suggest MELMAC’s use for circuit breaker 


housings, terminal blocks, switch plates and 


similar applications in the 
electrical field. Write us today 
for full information on this 
new plastic developed in 
Cyanamid’s Research Labora- 
tories. 

If you'd like a sample 
molded piece to perform your 
own tests we will gladly 


supply as many as you need. 


AMERICAN CYANAMID COMPANY 
Plastics Division 
50 West 50th Street New York, N. Y_ 


*Reg. U.S. Pat. OF. 


MELMAC 


CYANAMID PLASTICS 


ING MAY 1943 
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A SPECIAL HEAD 


was required to design this job in the way we 
did it. We had to have precision and uniformity 
and, at the same time, use a minimum of mate- 
rial. It is a good job — serves its purpose per- 
fectly. The same heads which handled this 
production problem are waiting to go to work 
for you, if you want machine screws — or 
fastenings in standard or special design and all 
types of heads. Also plastic insets and similar 
items. 
If you haven't our catalog — 
please write for it. 


PIREWENGLAND RecrencolL. 


KEENE, NEW HAMPSHIRE 


INCORPORATED 1892 







«Pull in your ears!” 
means ACTION to this 


-EMC- 


Radio Antenna Reel Motor 


’ : A 





The “Ears” of fight- 
ing pilots depend 
upon the fast power 
of this tiny EMC 
Fractional H.P. Mo- 
torl A typical EMC 
“custom-built” crea- 
tion, designed to the 
critical standards of 
Aircraft communica- 
tions systems, it de- 


velops full avec at most of our attention, EMC research goes on— 
starting, ready for in- to prepare for peacetime progress, in readiness 
stant response at the for your post-war Fractional H.P. motor needs. 
flick of a switch. Remember this and call uponEMCexperience. 
While war produc- Write for EMC SERVICE SHEET to help you 
tion now requires obtain accurate data on YOUR motor needs. 
%* ELECTRIC MOTOR CORP. x 
1204 State Street Racine, Wisconsin 
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sand holes and impertections stand out quite Prominen: 
ly. Hence the task of vision is facilitated by the th 
of monochromatic light. It permits the use of a es 
level of illumination and reduces eyestrain for equiva. 
lent acuity on very fine work. Lighting units oj this 
type are quite simple devices and although useq ai. 
marily on the inspection table, there is no reason why 
they should not be built into precision machines where 
this type of light will improve the efficiency, 
and quantity of the work performed. 

The many uses of light discussed in this article indi- 
cates how important this subject should be to al] engi- 
neers and designers interested in product development 
and improvement. The field, of course, is so broad 
that details can not be considered as within the scope 
of this summary. Likewise only a few outstanding 
examples of the various uses of light in machines cap 
be included but it is to be hoped that the examples 
cited will point the general trend and _ will stimulate 


quality 


| activity for developments which only recently would 


have been thought impossible or impractical. 

Among those organizations collaborating in making 
available factual data upon which this study has been 
largely based are: Acme Industrial, Charles Bruning, 
3urton Mfg., Continental Machines, Dazor Mfg., Fos. 
toria Pressed Steel, General Electric, General Radio, 
Gothard Mfg., Hanovia Chemical & Mfg., Reliance 
Devices, Stanley Works, Electric Tool Div., Wabash 
Appliance, Westinghouse Electric & Mfg., and the Illv- 
minating Engineering Society. 





INSULATING TAPES 





Continued from p. 106. 


ton tape is much more elastic than the dried insulating 
varnish with which it is coated, it 1s necessary that 
when using such tape it should not be pulled too tightly 
in an attempt to make a smooth wrapping. 

When cotton cloth has been treated with varnish, it is 
commonly known as varnished cambric, Empire cloth, 
varnished cloth, varnished muslin, or simply insulating 
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Texture characteristics of (A) glass, “B) cotton and 
C) asbestos weaves 


cloth. Where high dielectric strength is a require- 
ment and temperature is not excessive, varnished cam- 
bric insulation will serve the purpose. 

As mentioned previously, the base fabric for use m 
most varnished cambric tape consists of sized and cal- 
endered cotton cloth, usually containing 64 warp 
threads and 60 filling threads per inch. The tape can 
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GRANITE CITY STEEL COMPANY 


juire- 
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GRANITE CITY (GRANITE CITY STEEL) ILLINOIS 
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warp HOT ROLLED SHEETS . COLD ROLLED SHEETS . STRIPLATES « TIN PLATE « TERNE PLATE ~ ELECTRICAL SHEETS » TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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THE ADVANCE MICRO RELAY 
IS DOING A GREAT JOB 


TIME-TESTED in hundreds of applications, from 
aircraft to signal corps communications, the 
Advance Micro Relay has that vital qualifica- 
tion—RELIABILITY. One of the first small relays 
on the market, this dependable unit is doing a 
great job on all fronts. Maybe it is exactly 
what YOU need. 


ADVANCE MICRO RELAY HIGHLIGHTS 
* Available from Single Pole, Single Throw, to Four Pole, 
Double Throw. * Capacity: 2 to 220 Volts A.C., and 1 to 
60 Volts D.C. * Stationary Contacts mounted on heavy 
copper terminals minimize maladjustment. * All Contacts 
insulated, positioned above Ground. * Lug Terminals well 
spaced for easy soldering of connections. * Good clear- 
ance between Contacts permits control of higher voltages. 
* Weight: 3 oz.; Dimensions: 134," x 1%’ x 1”. * All 
metal parts A & N plated. * All Bakelite parts wax-im- 


pregnated to prevent moisture absorption. 


OTHER ADVANCE RELAYS 
are made for general circuit control applications. They 
include: Ceramic Insulated Relays (Double Pole, Double 
Throw, with extra Single Pole, Single Throw if desired) for 
antenna changeover or other R. F. Circuits. 


Each Advance Relay re- 






ceives individual adjustment 
and inspection. Close atten- 
tion is given orders. Write 


for details today. 


"Sdvonce Weloys 


ADVANCE ELECTRIC COMPANY 
1260-1262 West Second Street, tos Angeles, California 


be made very thin, the finished tape being available jp 
as thin a siz@ as 0.005 In., with average applications 
specifying from 0.007 to 0.010 in. 

Straight cut or straight weave cambric has warp 
threads which are parallel to the lengthwise edges of 
the tape with filling threads parallel to the Widthwise 
edges. Bias cut or bias weave cambric has threads 
which make an angle of approximately 45 degrees With 
the edges of the tape. The latter type is sometimes pre- 
ferred over the former because ot the ease with which 
a snugly fitting corner insulation job can be made. 
The better elastic properties of the bias weave, not out- 
side of its elastic limits, of course, make it more ap- 
plicable to hand wrapping. 

Yellow varnished cambric, in which the varnish cop. 
tains light colored resins and gums in addition to the 
drying oils, is made in two finishes, a “dry” finish 
having a slightly waxy feel, and a “tacky” finish. The 
straight cut is particularly useful for field coils and 
transformer coils and windings which are immersed or 
constantly subjected to insulating oil. Where angles, 
bends, and irregular surfaces are encountered, as jp 
special coils for rotating machines or transformer coils. 
the seamless bias tape is preferred. The average di- 
electric strength of this material is 1050 volt per mil 
and its tensile strength is 40-50 Ib. per in. width. 

Where a somewhat higher dielectric strength is a re- 
quirement, recourse is made to the black varnished 
cambric tape. The black varnish contains bitumens 
such as natural asphalt or petroleum residues and in 
general possesses a higher dielectric strength and better 
resistance to heat and aging. This is a pliable tape 
which presents a smooth surface, tough and highly re- 
sistant to abrasion. The regular finish of this material 
is slightly greasy, but it may be obtained in special fin- 
ishes: tacky, dry and oily, dependent upon special re- 
quirements. This straight weave tape is used exten- 
sively for insulation of field coils, slot insulation, end 
windings of armatures, phase insulation, and coil wrap- 
ping. Where irregular contours are encountered, the 
bias weave tape is used as well as where a tight, smooth 
lap winding is required for armature coil windings, bus 
bar insulation, and dry or oil-packed cable joints and 
connections. The tensile strength and _ dielectric 
strength of the black varnished tape is slightly higher 
than the yellow varnished tape, being approximately 
1200 volt per mil on standard test. 

When the base fabric is of somewhat heavy construc- 
tion and ranging in thickness from 0.020 to 0.040 in. 
the product is known as varnished canvas or varnished 
duck. Varnished canvas finds its greatest utility in the 
construction of large machinery where greater mechan- 
ical strength than is usually found in insulating tapes 
is a prime requisite. The dielectric strength is ver) 
low, being but 300 volt per mil, but since it is used in 
great thicknesses, there is no danger in its breakdown 
even in high voltage machinery. 

Pure, closely woven silk is sometimes varnished with 
the light yellow oils to produce an insulation having 
high dielectric strength, excellent water and oil re- 
sistance, combined with extreme thinness and great 
flexibility. This tape is applicable where space will 
not permit the use of the heavier tapes as in instrument 
coils and cable joints, and in the exterior taping 
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WE MEAN 


No other device has the power and the long range of live 
spring action given you by a Kantlink Spring Washer. 

There is no substitute as economical. The short-range multi- 
toothed washers that bite in can not possibly equal Kantlink’s 


\ 


range of spring power. 


And the only claim for a fixed nut is that it can’t turn on 
a bolt. Nuts rarely ever turn backward on bolts—they can't 
turn while there is any pressure at all on the threads of the 
nut and its bolt. But the other parts of almost every vibrating 
bolted construction wear loose inevitably, unless held fast 


by a strong compensating spring. 


The parts wear loose because of bolt stretch and frictional 
wear of metal on metal, burrs and flares, and because of 


pulverizing of paint, scale and rust. 


Kantlinks are being used with millions of nuts, bolts and 
screws of all types. They keep expanding to hold all parts ; 


tight despite inevitable wear. 


In ordering spring washers — specify Kantlink, the big long 


range live spring washer. 


Let us send you samples, —send details of your application. 
Test and compare them on the same job with any type of 
nut, or with any other type of washer. Kantlinks can't lose a 
real test. Try them for efficiency, economy and real safety. 


Write today for descriptive folder. 


THE NATIONAL LOCK WASHER COMPANY 


MAY 1943 





NEWARK, N. J., U.S. A. 





hen we say “‘spring’... 









\Nb 


Tight—a nut wrenched home 
sets up great pressure on 
threads and between all parts. 


k 





Still tight. Though the nut never turned, 
the other parts wore and stretched. The 
assembly would have loosened except 
for the wide range of spring power of a— 


AN] [INK 


the long-range Spring Washer 
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@ Aecrovox introduced the high-capacity AC elec- 
trolytic capacitor for motor-starting. This development 
revolutionized the fractional horsepower motor art 
and made the moderate-priced electric refrigerator 
feasible. 


Aerovox has pioneered in other capacitor types and 
applications as well, and today is still pioneering in 
the industrial, electronic and radio fields. 


Such pioneering courage, together with exceptional 
engineering experience backed by unexcelled pro- 
duction facilities, may be yours by simply specifying 
““AEROVOX" for capacitors. 


Send us your problem if it deals with capacitors, for 
engineering collaboration, specifications, quotations. 
Literature on request. 


ROMA 


tea a ADD Va SG 
TESTED 


AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. + SAces OrFices IN ALL Principal CiTiES 
Export: 100 Varick ST.,N.Y.C. + Cable: ‘ARLAB’ - In Canada: AEROVOX CANADA LTD., HAmiLton, OnT. 








high voltage windings, such as magnetic coils. Th 
average dielectric strength is 1200-1800 volt per aa 
with a tensile strength of 15-19 Ib. per in. width, 

Varnished silk tape is not available to any 


adic great ex. 
tent today because of the shortage of silk. 


As substi. 
tutes for the varnished silk, there have beeen developed 
tapes made of rayons, nylons, and special cottons 
Asbestos Tapes are essentially asbestos fiber, to Which 
is added a certain amount of cotton to facilitate the 


weaving or spinning process. This may be 10-15 per 


‘ ‘ ; . ; as a 
fibrous rock which is quite soft and may be contam- 
nated with magnetic oxide of iron. This would lowe; 


cent. Asbestos, in the natural state, is found 


the average puncture voltage, since it provides a leak. 
age path for electricity, were it not removed. 

Asbestos fibers are very fine and have good strength 
and flexibility. The natural water content of asbestos. 





UBBER tapes may be either pure gum or fabric- 
backed. Here shown as being applied to a heavy 
power cable. 


approximately 14 per cent, has much to do with this 
latter attribute. Below 385 deg. C the fiber is quite 
Hexible but at the higher temperatures this water of 
hydration is driven off and the fibers pulverize. This 
indicates that where an asbestos product is to be used 
at moderate temperatures it should not be subjected to 
severe mechanical vibrations. 

Present tendency is to weave asbestos webbing with 
its fibers in both directions. Asbestos, while hygro- 
scopic to some extent, has very little of the capillary 
action of cotton fibers and this makes the process of im- 
pregnation with synthetic resins somewhat difficult. 
The synthetics used for asbestos impregnation are 
highly moisture resistant, as well as being resistant to 
attacks of ordinary oils and weak acids. Their dielectric 
strength is also high and can be maintained so even 
under extreme conditions. The high moisture resist- 
ance quality makes the use of synthetic varnish impreg- 
nated .asbestos especially applicable to marine installa- 
tions and specification points. 

One of the principal types of insulating papers 1s 
grades of asbestos 
paper contain approximately 80 per cent asbestos fiber 
and 20 per cent sulphate wood pulp fibers. The heat 


made of asbestos. The common 


resistant properties are not too much altered by the 
addition of the wood pulp nor by the binder which is s0 
essential in this case. Such paper may be made in the 
form of tape having a thickness of from 0.005 to 0.01 in. 
Glass Tape. As the first totally inorganic textile ma- 
terial as good or better in some respects than the com- 
mon fibrous materials, glass gained much attention 
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we PRESERVE our 
ORIGINAL DRAWINGS 


PHOTACT prints take the wear and 
tear of frequent handling —~__ our 
originals serve only as lasting records 


* * 


Pencil tracings become blurred and 
smudged with too much handling—or 
too many runs through the blueprint 
machine. Even ink tracings can be dam- 
aged from frequent use. 


Photact preserves your originals—whether 
pencil or ink. By making a Photact of 
your original you need no longer expose 
these valuable drawings to the effects of 
much handling or rough use. Your Pho- 
tact becomes the “master” for every pur- 
pose of reference and reproduction—and 
your original may be filed away as a per- 
manent record. 


Photact restores old, worn-out drawings. 
This method insures maximum pick-up 
of lines weakened by over-handling and 
gives you Photact’s clear ink-like lines. 


Photact duplicates your original drawings. 
The Photact negative of original tracing 


NEW YORK « 
CHICAGO 


DETROIT - 


* 


can be used to make any amount of 
prints on either Photact paper or cloth. 


The lines of each Photact have such high 
opacity, even when made from pencil 
tracings, that black-line or blueprints 
made from a Photact “master” are always 
much more legible than those made from 
the original. 


This high-quality reproduction with 
sharp contrasts and.clearly-defined lines 
makes Photacts ideal for use in sub-con- 
tracting, branch plants—government re- 
quirements, etc. 


Erasures and changes can be made easily 
on a Photact. 


For complete information about the 
Photact process and Photact papers 
and cloths, write: Photact Department, 
KEUFFEL & ESSER CO., Third & Adams 
Streets, Hoboken, New Jersey. 


1867 


HOBOKEN, N. J. 


ST. LOUIS * SAN FRANCISCO - LOS ANGELES 


MONTREAL 






































































Engineered 
for Critical 
Applications 


This ‘1600 Series” D.C. Motor is a typical example 
of Eicor ability to meet the most exacting require- 
ments. Precision built for aircraft radio and instru- 
ment controls, for small fans, vacuum pumps and 
similar applications. Only 15,” in diameter, weighs 
considerably less than 1 |b. Furnishes maximum 
power per ounce of weight. Wide range of other 
types and sizes. Specialized Eicor engineering can be 
of real assistance to you in the problems of today—and 
tomorrow. 










Boy EN 1501 W. Congress St., Chicago, U.S.A. 


DYNAMOTORS * D. C. MOTORS + POWER PLANTS * CONVERTERS 
Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Auriema, New York 
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ER-FLUSHED 


bettas SOLD 
ibsiloy ree rs 


% Gibsiloy solder-flushed contacts save time in making 
contact assemblies. They are coated on the base with a 
layer of silver solder which speeds production by 
eliminating the extra operation of placing a separate 
piece of solder between contact and terminal. Solder- 
flushed contacts are applied directly to terminals and 
brazed in an electric welder in one simple operation. 
Solder-flushed contacts save time, reduce cost, and 
assure uniform solder distribution. They are available 
in various grades of Gibsiloy powdered metal or silver 
and silver alloy contacts. Write for Catalog C-10-A. 
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GiBSON EtectrRic COMPANY 


8349 Frankstown Ave., Pittsburgh (21), Pa. 









when ‘ed in tape for rdinary maha 
hen announced in tape form.  ¢ rdinary organic jn. 


sulation, such as cotton, silk, linen, must be restrictes 
. a 


Order of 
about 60 deg. C over and above an ambient of 40 


to relatively low temperature changes, in the 


deg, 
C. Higher temperatures required the use of ashesto 
sbestos. 


Up to the development of glass insulation, there had 
; ar 


not been a single insulating product which was ex 
: sistant. 
although many of them have these properties to Z 


tremely moisture proof, flexible, heat and oil re 


great extent. 

Glass tapes are manutactured from a glass yarp 
which may be one of two types having different basic 
characteristics. The two basic types are staple fiber 
and continuous filament fiber. 

Staple fiber is produced by a “‘blast”’ drawing of the 
molten glass into fibers that have a general resemblance 
to those of cotton. In order to minimize any interfiber 
friction and to prevent the nicking of one fiber by an 
adjacent one, oil is sprayed on to act as a lubricant and 
binder. A matt of fibers forms on a drum conveyor 
and these are then changed into a single sliver by wind- 
ing on a small paper tube at a linear velocity greater 
than that of the drum conveyor. Such fiber is approxi- 
mately of 25x10°° in. diam. The glass fiber is then 
spun much in the same manner as regular yarn, 

Continuous filament fiber, on the other hand, is not 
blown out of the melting pot, but is produced by me- 
chanical drawing of the molten glass into strands, In 
one manufacturing process, 102 fibers are drawn to- 
gether to form a filament. Here, again, in order to 
prevent nicking and interfiber friction, lubricating oil 
is applied, this time by passing the filament over an oil 
soaked felt pad. The resulting fiber has the general 
resemblance to silk or ravon. One glass marble which 
originally weighs about 1% 0z. produces about one mile 
of filament or 102 miles of individual fiber. 

Both the staple and the continuous filament fibers 
are used extensively as basic materials in the manufac- 
ture of a variety of tapes, braided sleevings, and cloths. 
The staple fiber results in a product which 1s tightly 
spun, and because of its rough finish, bonds well and 
can overlay without much slip. The product fabricated 
from continuous filament yarn, on the other hand, is 
softly spun, stronger and more resistant to abrasion, 
and is smoother in appearance. 

The most important mechanical property of glass 
fiber when used as woven material is the high tensile 
strength, which is considerably in excess of that of 
other comparable yarns. The breaking strength for a 
0.0002 in. fiber is 10° Ib. per sq. in. The breaking 
strength of continuous filament fiber glass tape at room 
temperatures is much higher than a similar tape made 
from the staple fiber, the former having breaking 
strength 30 to 100 per cent higher. 

The other important characteristics of glass insulat- 
ing tapes are dependent greatly upon the impregnant. 

The volume resistivity of alkali free glass such as is 
used in the manufacture of glass insulating tapes varies 
from 7 ohm per cm.* at a temperature of 1300 deg. F 
to a value of about 1.5 ohm per cm.* at 2400 deg. F, 
[-xtrapolated values of the volume resistivity go as high 
at 10 ohm per cm.° at 200 deg. F. 

Because of the high exposed surface area in com 
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PLASTICS CAN DO IT f 
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PLASTICS are answering metal and 
rubber shortages for many manufac- 
turers. Industrial designers and engi- 
neers are daily discovering distinct 
and permanent advantages in these 
materials. Here are a few examples 
of Auto-Lite’s plastic developments. 


1 —Translucent plastic dial used in 
aerial navigation by our armed forces 
... reduces weight, saves metal. 


2 —Name and instruction plates of 
transparent acetate or non-shatter, 
water-repellent, heat-resisting 
phenolic can be stamped with serial 
numbers or other data. 


3— Phenolic plastic switch panel 
for controls on aircraft. Has clearly 
defined characters in contrasting 
colors. 


4 — Cosmetic jar and jelly glass 
tops, and lids for all types of con- 
tainers in various colors. Product 
names and instructions may be litho- 
graphed or molded. 


5 — Plastic grommets and door 
bumpers for vehicle and aircraft use 
have proven in hard daily service 
that they have all of rubber’s resil- 
iency under compression. 





TODAY ... Auto-Lite is producing count- 
less plastic parts and complete products by injec- 
tion and compression molding. Delivery is often 
quicker ... the article frequently proves better 
... the cost appreciably lower. Let us show 
you what plastics CAN DO that other materials 
CAN’T. A brief discussion may help solve 
your problem and completely revise present 









and future plans to your marked advantage. 


THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
» MICHIGAN 







PLASTICS 


FOR THE DURATION...AND AFTER 
BAY CITY 


MAY 1943 
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War Drawings Are Extremely Valuable! 


Assure Their Permanence — Use 


ARKWRIGHT TRACING CLOTHS! 


Here are two advantages of Arkwright Tracing Cloths 
—especially important if you’re producing war draw- 
ings! First, Arkwright Tracing Cloths don’t become 
brittle or opaque — don’t lose the high transparency 
needed to make sharp, accurate transfers — even when 
filed away for years. Second, Arkwright Tracing Cloths 
ean be run through blueprint machines time after time 
without tearing, fraying, or curling. Safeguard all war 
drawings —use Arkwright Tracing Cloths. Arkwright 
Finishing Company, Providence, R. L. 


PENCIL 
TRACING 
CLOTH 





TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 


parison to the total weight of fiber (approximately 1500 


sq. ft. per Ib.) the insulation resistance can be con- 
sidered, for all practical purposes, as being made Up of 
surface resistance only. The surface resistance, how- 
ever, is greatly dependent upon the humidity and gen- 
eral moisture content of the surroundings. The surface 
resistance can be greatly improved by coating the glass 
tape with a solution of water soluble plastic resin, 

In so far as dielectric strength is concerned, glass 
tapes have the same dielectric strength as other fiber 
tapes. It thor igh care Is taken in keeping the tape 
clean and free from surface impurities, the dielectric 
strength may be increased somewhat. 

\lthough fiber glass tape can stand up well in abra- 
sion tests, it must be handled properly when in use. 
When in an untreated condition, it 1s on a par with 
asbestos tape, but is somewhat inferior to cotton. When 
impregnated, however, it resists abrasion very well, Tt 
must be remembered, however, that there is no good 
standard test for abrasion, 

Since no capillary action is present in a glass tape, the 
problem of impregnation is one of coating the surface 
of the glass tape and getting the coating material in the 
interstices of the webbing. This results in using less 
of the impregnant. The glass tape, when treated, serves 
to a great extent as a vehicle for the impregnant. 

\When used as a tape, excessive vibration is to be 
avoided, in spite of the fact that because of improved 
space factor, glass tape is rapidly replacing other kinds 
of tape in the construction of rotating electric machines, 
Because of its low sheer strength, which incidentally 
is the weakest property of glass, glass tapes should 
never be exposed to sharp edges or corners, Exces- 
sive straining of this type may injure the fibers and 
cause the impregnating material to crack. 

Glass tapes are available in standard sizes com- 
parable to other tapes manufactured. Thicknesses range 
from 2 to 25 mil. Their manner of application to coils, 
cables, and other electrical elements is not out of the 
ordinary. The ligh tensile strength mentioned above 
allows a tighter winding, and where economy of space 
is a deciding factor, the low thickness may be utilized 
since the space factor is more favorable. 

\s previously mentioned, the inorganic nature of glass 
tape makes it applicable to cases where resistance to heat 
and aging is a big factor, such resistance being approxt- 
mately four times as great as that of varnished cambric. 
The higher average dielectric strength of varnished 
glass tape is not immediately apparent, as in many cases 
of comparison the thickness of the varnished films is 
not always the same. On the basis of equal film thick- 
ness the varnished giass has the greater dielectric 
strength by 400 to 500 volt per mil. 

The use of varnished glass tape is not common in 
spite of its many advantages because of two major dis- 
advantages. The first of these is its high cost, being 
three to four times greater than the cost of varnished 
cambric, and second, the glass has a very limited stretch 
and it is more difficult to obtain a tight wrap. 

Mica Tape is dependent for its electrical properties 
mainly on the inherent properties of mica itself. This 
material is characterized by its insulating and dielec- 
tric qualities even in the raw state, and it is important 
hecause these properties are natural to this mineral. 
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From an Editorial in 


‘ELECTRICAL MANUFACTURING” 






9 ITHOUT electrical ways, there could be no 
sufficiently adequate production of mechanized, 






combat and _ behind-the-lines-equipment. W ithout 





electrical ways, planes, tanks, surface and sub- 





surface vessels, communication and transportation 





literally could not be.”’ 






‘* Production machines have been raised to all-but- 
unbelievable levels of efficiency and accuracy, as pointed 
out many times in these pages, by the integration 
within them of the all-electric idea as leading to 










coordinated, automatic operation... .” 






YOU CAN'T BOTH HAVE IT 


Across the seven seas men of the land, sea and 
air forces are sending materials—tons of it—shriek- 
ing at the enemies of this country. Neither you 
nor we can deny them—perhaps our sons among 
them—an ounce of it. 












Yet ‘“behind-the-lines-equipment” must be built. 
Q You must find the materials somehow—substitutes 
if necessary. Electrical porcelain can help you lick 
that problem. Review the properties: high com- 
pressive strength; high insulation value; resistance 
to corrosion, acids, thermal shock and arcing. 
Porcelain can do more than it has done, and it is 















available. 






Any of the companies listed below will be glad 
to cooperate with you—immediately. 












SPONSORED BY THE FOLLOWING MEMBERS OF THE 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 





THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO. 












CORY AVE., AKRON, OHIO EAST LIVERPOOL, OHIO 
THE COLONIAL INSULATOR CO. PORCELAIN PRODUCTS, INC. 
973 GRANT, AKRON, OHIG FINDLAY, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. SQUARE D COMPANY 
MACOMB, ILL DETROIT, MICH 
IMPERIAL PORCELAIN WORKS, INC. THE STAR PORCELAIN CO. 
TRENTON, N. J 41 MUIRHEAD AVE., TRENTON, N. J 
KNOX PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 







KNOXVILLE, TENN 1540 E. FIRST, SANDUSKY, OHIO 
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AUTOMATIC 
WIRE FORMING AND 
METAL STAMPING 


Odd Shaped Pieces Stamped and Formed 
from Wire or Strip on High Speed Machines. 


Hot Tinning and Plating Facilities 
Hundreds of Items in Stock 


Send Prints for Quotations 
on Your Special Parts 


STEWART STAMPING 


CORPORATION 
621 East 216th Street 
New York 











Mica has a melting temperature of approximately 1309 
deg. C. and is very flexible even under extreme tem 
perature conditions. The dielectric constant 


; ; sae Sar a Ot com- 
mercially available mica is from 2.7 to 


4.0 with a qj. 


electric loss ranging from 0.029 to 0.065. The Varia 


tions are related to impurities. The volume resistiy 
ity of mica, again dependent upon the particular type, j 

- . » ds 
approximately 0.04x 10° to 200x10'* ohm, Such 


high values of volume resistivity may he assumed ty 
relate themselves in some way to high dielectric strength, 
This is true. Short time tests on mica plates bonded 
with synthetic material show average dielectric strengths 
of 300 to 700 volt per mil while on a step by step test 
shows an average dielectric strength of from 225 to 
450 volt per mil. Raw mica tape is made of splittings 
or laminations backed with some fibrous material. such 
as paper, cloth or silk, to give improved mechanical 
strength, and held together by means of a binder mate. 
rial. A variety of binders are commonly used in the 
pasting of the mica splittings in the fabrication of mica 
tapes, principally shellac and synthetics. Laboratory 
tests and practical application experiences indicate the 
synthetic binders to offer greater resistance to electric 
ares, and lower decomposition under elevated tem- 
peratures. 

One type of tape not only lays the mica sheeting ona 
backing of paper, but also bonds on a laver ot varnished 
paper. The combination is then baked to drive off the 
volatile solvents. Tapes having Japanese tissue on 
both sides are known as paper tapes. AMicafolium tape 
has shellac treated paper on one side but lacks the 
flexible properties of the paper tape. \Vhen used as a 
wrapper it must be heated even at room temperatures, 
Other combinations of mica and backing are also avail- 
able, for example; the backing may be cellophane on 
one or both sides; Japanese tissue and fish paper, which 
provides a tough, high quality insulating wrapper; 
Japanese tissue and specially prepared cotton cloth 
with flexible cement; and Japanese tissue with an im- 
pregnated tough rope paper. The latter has an im- 
pregnation of the same flexible insulating compound 
similar to that used for pasting the mica films together 

Characteristics of the more common nica types are 
as follows: 

Paper on both sides. This tape has overlapping 
edges, and will not dry out under ordinary conditions. 
This tape is available in thicknesses of 0.005 to 0.010 in. 
in lengths of 50 and 100 ft. rolls. The width of this 
tape is from ™% to 36 in., with 34 in. the most popular 
size at most specification points. 

Cloth on one side, paper on one side. The layers of 
mica splittings are bonded with a flexible binder faced 
on one side with thin cotton insulation cloth and on 
the other side Japanese tissue paper. Such tape has a 
high tensile strength and good tear resistance. Where 
the space allowed for insulation is not limited and where 
voltages are moderately high, this tape is highly recom- 
mended. Standard lengths of this tape is in 10 and 150 
ft. rolls in the same thickness and width provided 
for the previous type. 

Silk one side, paper one side. The mica splittings 
after being pasted together with a flexible insulating 
cement, are faced on one side with a 0.001 in. thickness 


of silk and on the other with Japanese tissue paper. 
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litions. Out of the urgencies of war, will come entirely new conceptions of 
010 in. electric motor design, construction and efficiency. Experience has been 
of this vastly accelerated and broadened—co-ordination between motor and 
opular its application has been developed to a higher degree than ever before. 
All this means much to manufacturers of postwar motor-driven appli- 
hed 7 ances and equipment. They can confidently include the extended bene- 
“ "a fits of this new Emerson-Electric experience in their plans for the 
na on ° ‘ é i 
; products they will manufacture “After Victory”. 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 


desired, our organization should best be able to 
solve your new and difficult transformer problems. 























CHICAGO TRANSFORMER 


COME Mt Omar ik 
ADDISON TREET e CHICAGO 


WHEN production schedules are tight, 
it’s more than ever important that you 
specify DRAKE for the Pilot Light 
Assemblies you need. For, as the “world’s 
largest erclusive manufacturer”, we ve devel- 
oped efficient, high-speed precision meth- 
ods and machinery for producing in large 
volume. War's greatly increased demand 
found us ready to manufacture and ship 
big quantities faster than was ever con- 
sidered possible under critical shortage 
conditions. And the patented Drake As- 
semblies of today give quality and _per- 
formance unequalled, we believe, in the 
history of this industry! 


DO YOU WANT OUR NEWEST CATALOG? RE) 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 


The silk facing improves the tensile and tear Strength 
making the tape desirable for normal requirements. _ 
Silk one side, nothing on other side. Mica splittings 
are hacked by a 0.001 in. thick silk taping. This tape 
may be used for applications where space is somewhat 
limited. 
Silk both sides. Very thin insulating silk cloth is 


used on two sides of high grade splittings laid With 


overlapping edges and bonded with a flexible insulating 
binder. Where it is desirable to incorporate jp a 
a 


single tape the qualities of high tensile strength, tear 
resistance, and excellent dielectric strength, this tape 
is recommended, especially where space is limited. 
has a high mechanical strength. 

Silk one side, cellophane one side. This tape jg 
available in rolls of 50 ft. lengths. 

Cellophane both sides. Mica splittings are faced 
with 0.001 in. thick moisture proof cellophane. This js 
recommended for unusually high tensile and dielectric 
strengths. This tape, however, is not very pliable. 

Mica and glass combinations. 

To summarize, mica tape has its primary advantage 
in high dielectric strength, high tensile strength, and 
the higher temperature to which it may be used. The 
various tapes described have application for the insu- 
lation of armature coils, turbogenerator coils, bar or 
strap wound armatures where maximum tear resistance 
is required, coil wrappers, coil and end insulation, and 
splice and phase insulation. 

Paper Tapes may be classified as follows: 

Sulphite wood pulp (absorbent) Manila or rope 
Sulphate wood pulp (Kraft) 
Fish paper 


Pure cotton rag base 
Japanese paper Crepe paper 

Most papers in an intreated form do not have the 
qualities desirable in an electrical insulating tape, de- 
teriorating with age and becoming quite brittle. Special 
treatments, therefore, follow the normal manufacture of 
the paper. 

Sulphite wood pulp paper has great capillary action 
and is a ready absorber of oil. The fiber in this paper 
is soft and can be easily impregnated with the common 
varnish resins. In fact, with absorbent papers of this 
type, it is possible to have a high percent of resin mate- 
rial in comparison to total volume, such paper may be 
used for insulating coils and cables which are con- 
tinually immersed in oil. 

Sulphate wood pulp papers or Kraft papers are manu- 
factured in thicknesses of from 0.005 in. to press board 
thicknesses. The Kraft papers are easily impregnated 
and are the most commonly used of the insulating 
papers. In common use the paper is impregnated with 
some form of phenolic resin varnish or shellac, on both 
sides. Such paper is non-adhesive and flexible, as well 
as being tearproof to some extent. Ina very thin tissue 
form, it is gradually replacing linen and cotton tissues 
in the manufacture of condensers. 

\nother varnished condenser or bond paper is made 
from a linen base, and is at present being produced in 
thicknesses from 0.00075 to 0.006 in. Its excellent space 
factor and high dielectric strength, approximately 1500 
volt per mil, allow it to be used extensively as insula- 
tion between layers of high voltage windings, as in the 
secondary winding of a magnetic coil. 

Rope paper or manila paper is a sulphite wood paper 
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SAMPLE SENT Free 


LIGNOLITE CAN BE USED 
FOR MOST ELECTRICAL INSULATION NEEDS 


Use LIGNOLITE for Clamps and Supports for Busses in 
Metal Clad Switchgear—Circuit Breaker Bases—Switch 
Connectors—Insulating Supports—Relay Bases—Switch- 
boards—Panel Boards—Spool Heads—Insulating Wash- 
ers—to replace Steel in Metal Clad Switchgear—Cabinets 
to house Electrical Equipment—Name Plates for Elec- 
trical Equipment—Terminal Strips, etc. 


Use LIGNOLITE where Excellent Electrical Properties or 
High Mechanical Strength is important 
LIGNOLITE has superior arc resistance—high dielectric 
strength—low moisture absorption—high resistance to 
oil, grease, and dilute acids—high strength-weight ratio 
which combines to give you dependable, permanent 

electrical insulation. 

LIGNOLITE is available in black color with either a satin 
or molded sand blast finish. The following sizes are now 
produced—46-inch x 46-inchand 28-inchx 72-inch sheets 
in thicknesses from 1, 64-inch to 5/8-inch inclusive and 
40-inch x 40-inch sheets in thicknesses over 5 / 8-inch to 
2-inch inclusive. Also available—fabricated parts to your 
specifications. Details will be supplied on request. 









MARATHON CHEMICAL COMPANY 


Div. of Marathon Paper Millis Co. 


ROTHSCHILD WISCONSIN 





MAY 1943 


' 
‘ 
1 
‘ 
‘ 
8 
’ 
' 
L 


A Sample of LIGNOLITE will be 
sent to you so that you can personally 
test it. WRITE TODAY<,and ask for 
BULLETIN that tells about the proper- 
ties, characteristics, and methods of 
fabricating and using LIGNOLITE. 
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5 X BRUSH | 
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sgl Beasaes WEAR I. S. 
""MICRO-PROCESSED” 


0.8 P BRUSH SPRING 


2 


gr 


e of tension in brush springs is one of the most common 
causes of poor motor performance. Any brush spring will deliver the 
proper pressure when the brush and the spring are new — but what 
about that same spring when the brush and the motor have hundreds of 


hours on them? 


As shown by the diagram, the loss of tension with a worn brush is deter- 
mined by the allowance for brush wear and the amount the spring is 
compressed when assembled with a new brush. For example; if the spring 
with a new brush is compressed in assembly an amount equal to twice 
the allowance for brush wear, when this wear occurs, the spring will 
extend by half the initial compression. The tension on a worn brush will 
then be reduced 50 per cent. However, a spring designed for greater 


free length but with the same initial brush pressure (possible because 


ARRAN OSE te 


of ‘‘Micro-processing’’) can have an initial compression five times the 


brush wear. This results in only 20 per cent loss of tension with a worn 


| brush. Thus, ‘‘Micro-processing,"’ by eliminating excessive initial wear, 
adds many hours of service to the life of a brush. This is but one of the 
' many reasons why better brush springs are ‘‘Micro-processed'’ — an 
exclusive development of Instrument Specialties Co. 


Get the complete story as told in I-S Bulletin 5 — ‘Better Brush Springs."’ 
Write for your copy today. 


INSTRUMENT SPECIALTIES C0., INC. 


DEPT. L LITTLE FALLS, NEW JERSEY 
“MICRO-PROCESSING MAKES THE DIFFERENCE’’ 


reoceueer 








containing manila hemp and jute fibers. Pure Manila 
paper has hemp only. This paper has better tear te. 
sisting qualities than cotton paper, and can be easily 
impregnated with petroleum oils. It is non-adhesive 
ana usually coated on two sides with insulating Varnish 
of the usual characteristics. 

Rope paper tape should not, alone, be relied Upon for 
high insulating properties because of the possibility of 
metal particles being found in the raw material. It 
finds its most effective use when combined with mica 
and other coil materials. 

Pure cotton rag base papers are characterized py 
their unusual toughness and heat resisting qualities 
Such papers are useful where resistance to mechanical 
damage is an important factor. 

The best cotton rag papers are made of 100 per cent 
cotton rags, the cheaper qualities having less cottoy 
rag content. High grade paper of this type has a qd. 
electric strength of about 300 volts per mil. 

Fish paper or rawhide fiber paper is special type of 
rag paper made from old rags and manufactured by a 
chemical process similar to that used for vulcanized 
fiber. The resulting product is a strong, tough insy 
lating paper. 

Cotton rag paper, free from impurities, forms the 
hase for the manufacture of fish paper. The rag paper 
is subjected to treatment with zinc chloride, which dis- 
solves the cotton fibers with the formation of a gelat- 
inous mass. The chemicals used in the treatment are 
then bleached out and the resulting material is heat 
treated to a smooth surfaced paper without a definite 
fibrous structure. Fish paper has inherent hygroscopic 
properties which are nullified by impregnating it with 
refined paraffin or varmish on both sides. Thicknesses 
vary from 0.007 to 0.56 in. These papers, while flex- 
ible, are hard and dense and have strong mechanical 
properties and gO « dielectric strengths. The flexible 
properties of this paper tape’ may be varied by the 
amount and type of oil or varnish treatment. It is 
sometimes used in an untreated state where a high 
degree of flexibility is not a requirement. 

Japanese paper, used extensively in the manufacture 
of mica coil tapes are made from mulberry pulp fiber 
! 


\Ithough not dense, the paper is light and has goo 
strength. The structure of such paper is not uniform 
and many times small holes appear in its manufacture, 
which prevents its use as a good insulating tape when 
used by itself. 

\mong the other paper tapes may be mentioned 
crepe paper, used many times in an untreated state and 
in conjunction with other insulating materials ; express 
paper, made of a high grade wood fiber with a smooth 
parafined surface, non-adhesive, and _ flexible; copaca 
paper, made of 100 per cent cotton rag; and asbestos 
paper, described elsewhere. 

Rubber Tape, splicing tape, or splicing compound, con- 
sists of an unvulcanized or partially vulcanized rubber 
compound, and under Federal specifications appears 4s 
a single grade only. The compound contains not less 
than 65 per cent by volume of new rubber, usually fine 
Para rubber, washed free from impurities and com- 
pounded with not more than 0.5 per cent by weight of 
free sulphur, with small amounts of special hydrocat- 
bons and carbon black. The remainder of the com- 
pound is inorganic mineral filler. Rubber tape should 
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7. is the business end of a 


powerful Diesel engine. 


Well over a thousand horse- 
power spins through that coup- 


ling — through those six studs. 


To connect that coupling. old- 
style lock fastenings wouldn't 
do. They couldn’t both lock and 
he tightened to spread the load 
evenly. So studs failed. 


The solution shows in the photo 
— Elastic Stop Nuts. 


MAY 1943 


SIX NUTS THAT BRIDLE 
A THOUSAND HORSEPOWER 


cellulose collor —s 

HOLDS nut —— 
thread against 
bolt thread 
— prevents 


With these fastenings, uniform 
pressure was obtained as well as 
complete security against nuts 


working loose. 


In the peacetime production to 


come, equally puzzling prob- 











SEALED at 
top to protect 

working threads 
from corrosion 


LOCKED on bolt 
by the action 
of the hardened 
















ard bolt. Made 

in all sizes 

oxial play : $ ond types 
> 





ELASTIC STOP NUTS 
Lock fast to make things last 


Exastic Stop Nut CorPORATION OF AMERICA, UNION, NEW JERSEY 


FITS any stand- 


lems will plague manufacturers. 


And we are prepared to help. 
Our engineers who today are 
solving war production prob- 
lems will be ready to share their 


wide experience with you. 


Whenever you have a fastening 
job let us know. Our men will 
work with you on it and recom- 
mend the correct Elastic Stop 
Nut to produce a better product 
or to facilitate its manufacture. 
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have a minimum tensile strength of 250 Ib. per gg ; 
and a dielectric strength of 330 volt per mil of thick, . 
ness as a minimum. 

Regular splicing compound has no backing and ‘ 
used as a primary protective coating for powe¢ and 
light cables in the higher voltage ranges. Severa] types 
of this tape are being currently produced, each differ. 
ing slightly in some point, for example, the pure gun. 
faced tape manufactured by one leading concern Con. 
sists of a layer of 98 per cent Para rubber on a backin 
of unvuleanized rubber compound. This tape has high 
insulation resistance, and when subjected to voltage 


under an electrode pressure of one pound per sqytiare 
inch it will withstand a minimum of 12,000 volt per 
single thickness of tape, and makes good waterproof 


joints. Another type is of a high quality oil base which 
genuine KANT-LINK is particularly recommended for oil base insulation 

VV SHERS splices. For patching or splicing tough rubber cable 

S PR I | C7 A jackets there is made a non-insulating rubber tape which 

has excellent aging and protective properties, 

KEEP BOLTED ASSEMBLIES permanently TIGHT When used as wire or cable wrapping it is best to 
BEALL Spring Washers compensate for wear, bolt- vulcanize the tape in place. The reason for this is indi. 
stretch, corrosion and break-down of finish. They cated even in the original manufacture of wires and ca 
meet rigid Army, Navy and Air Corps specifications. ; 
Available in Carbon Steel, Stainless Steel, Phosphor ey ; cl : nage . 
Bronze, Everdur and Monel Metal. Finished in Cad- that the finished product will present a continuous, ho- 
mium Plate, Galvanized, Silver and Parkerized. mogeneous wall. This type of insulation is vulcanized 
IMMEDIATE SHIPMENT of all standard sizes. after application because it results in a closer bond be. 


tween coating and cable. 


































bles where rubber insulating compounds are applie 
5 pplie 


WIRE US your requirements The use of rubber insulating tape is confined to ap- 


BEALL TOOL CO. (odiv. Hubbard & Company) plications where economy of space is not an essential 
EAST ALTON, ILLINOIS factor. This indicates that it be used in open wires and 


cables and not in small electrical devices. Because of 





the poor abrasion resistance of rubber splicing com. 
pound and the ease with which it may be injured by 
sharp instruments, rubber tape is almost invariably 
protected by a coating of ordinary friction tape. 

ne of the more recent additions to the rubber tape 
field is a combination of tapes, serving a double pur? 
pose. As mentioned above, it is common insulating 
practice to first use the splicing compound and then 
cover this with rubberized friction tape. The result in 
many cases is a bulky job and the space factor is quite 
high. This combination tape has a core of strong cot 
ton tape and rubber insulation on two sides. Since the 





cotton tape is a core, it is not as likely to dry outim J 
time and cease to adhere to the base splicing compound | 
as so frequently occurs in ordinary applications. When 





vulcanized while in position a homogeneous waterproot 


=~ eri for WA R SER VICE mass is formed. The main difficulty with this type of 


unserer niece 


tape is the possibility of moisture traveling along the 
War imposes burdens on motors seldom required cotton fibers and perhaps working its way through to 
in peace times, and G. I. small-power motors em- the conductor. Double thicknesses of this tape insulate 


ployed in many branches of the services are stand- 
ing up and doing the job under the most exacting 
conditions. Correctly designed, quality built, they 
can be depended on to run smoothly and quietly, 
and fulfill all the power demands of constant and 


up to 600 volt, while single thickness insulation is good 
up to 220 volt. 
Synthetically Produced Tapes. With great at- 


vances currently being made in the field of chemistry, 


ee 


varying loads. Made in many types and sizes to it is no small wonder that new types of insulating tapes 
meet a wide range of specifications, measuring up in are discovered, tapes which have many of the desirable 
every particular to Government requirements. Do not characteristics of the more bulky and more difficult to 
hesitate to enlist the cooperation of G. I. engineers. manufacture tapes of the past. Such tapes include 


those of rayon, nylon, cellulose, acetate fabric, plaste 


The General Industries Co. polyvinol chloride, cellophane cellulose acetate, ethyl 





SSS —— cellulose and neoprene synthetic rubber. 
brea, On e@ The rayon and nylon tapes, principally alternates fot 
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LOANIZED FIBRE & PHENOLITE 


Today’s war production demands call for the con- 
servation of materials through proper methods of 
handling. In the machining and fabrication of 
National Vulcanized Fibre and Phenolite, years of 
experience have taught us efficient practices — valu- 
able short cuts. This worth-while technical infor- 
mation is available to you for the asking. Our 


engineers will be glad to work with your 


produc- 


tion men on any National Fibre or Phenolite fabri- 


cating problem. Write or call us. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 
Offices in \ "Y"/ Principal Cities 


yh ae You can profitably use these 
technical Hand Books. Write 
for Free Copies on your com- 

pany letterhead. 
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REGULATORS 


Features:— 


1. Amperites cut battery voltage fluctuation from 
approx. 50% to 2%. 


etme th MeL 
— not affected by 
altitude, ambient 
temperature, or 
humidity. 


BATTERY VOLTAGE 


Compact, light, and 

inexpensive. 
VOLTAGE OF 24V : WITH AMPERITE 

BATTERY & CHARGER | VOLTAGE VARIES 
VARIES APPROX | ONLY 


90% | 2% 


Now used by U.S. Army, 
Navy, and Air Corps. 


Send us your problem. 





Specify 


LOUTHAN 


SX-1 STEATITE 


THE SUPER TALC BODY 








for 


Radio 


COMMUNICATION EQUIPMENT USE 
-——{ 


LOW LOSS INSULATION 


Rugged Dense . . . High Dielectric 


Impervious to Moisture 
Precision Made . . . Any Shape or Size 


Submit samples or draw- 
ings for price estimates 


‘‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S.A. 


The LOUTHAN MANUFACTURING CO. 


sik, are impregnated with se insulating Varnish 


various linens and 
cambrics. Rayon tape has a ‘nal strength of 39 ih 


much in the same manner as are the 


per in. width in the warp direction and a minimum 
average short time dielectric secant of 1100 volt per 
mul. It is at present available in thickness from 0,003 
to 0.008 in. Another type of rayon tape has a tensile 
strength of 15 lb. per in. width in warp direction With 
a minimum average dielectric strength of 1200 volt es 
mil. Nylon tape has the same dielectric Strength as 
the rayon tapes with a tensile strength of 18 Ib, per in, 

These tapes are flexible 
and can withstand bending which adds somewhat to 


width in the warp direction, 


the life of the tape. 

Cellulose acetate is available as an insulator in sheet 
or tape form. The product is resistant to oils and 
moisture, being much less hygroscopic than cotton or 
silk. The moisture regain of this tape is less than one. 
half that of cotton and less than one-third that of silk, 
Tests have 2 that cellulose acetate, having a ten- 
sile strength of 47 Ib. per in., remains flexible even in 
extremely low ac a The electric potential 


tests shown |] 


reakdown at from 2300 to 3000 volt per mil 
when bone dry and from 1600 to 1800 volt per mil 
when previously placed in a relative humidity of 68 
per cent for 24 hr 

Ethyl cellulose is manufactured as a clear transparent 
film which in one variety is not motsture proof. Ap- 


] 


other type vhich contains plasticizer less perme- 


able to moisture. Both forms are tough, flexible, and 
non corrosive and may be bonded to paper or cloth 
with the application of heat and pressure. The low 
moisture content of about 1.5 per cent tends toward a 
high potential breakdown strength. When bone dry 
potential breakdown occurs for 3000 volt per mil. 

nodifving polyvinol chloride (which 
originates basically from ordinary salt, limestone, and 
coke) through the addition of certain h 


\ process fc r 


igh-boiling-point 
organic liquids or plasticizers was discovered several 
vears ago (1933), resulting in a rubber-like thermo- 
plastic product, which can be made variable from a soft 
gel to a hard, horny plastic and which at the same 
time is chemically inert to a remarkable degree and 
non-corrosive even with regard to many of the stronger 
acids possibly to be encountered in-use. 

Che electrical — ations of this synthetic resin co- 
incide almost identically with the entire field of rubber 
insulation. The Maes qualities of this material, as 
vell as its inherent strength and smooth finish, allow 
the insulation of wire to be much thinner than if other 
insulators were used, resulting in placing more wires 
into a single condut The dielectric strength 1s over 
100 volt per nul, with good insulation resistance, power 
factor, and dielectric constant. 

Being rubberlike in nature, the material may be cal 
endered into an all resin tape and may be frictioned of 
calendered as a coating on paper and cloth. The thick- 
ness of these tapes vary from 0.005 to 0.025 in. Be- 
cause the synthetic resin does not stick to itself, it is 
not possible to build up calender thicknesses by multiple 
plies as with some other tapes 

In addition to the above resin tape, there 1s now pre 
duced for military use only a new transparent elasto 
plastic made from a rubber hydrochloride which has 
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Outstanding amigl of Harvel 512-C 
and 612-C Insulatin hey do not depend 
upon oxidation to sét Gor fed entirely by poly- 
merization regardless OF Gi | dhese Harvel Varnishes 
will not soften or “throw out 6 © Operated at elevated tem- 
peratures nor on motors rotated at migh peripheral speeds They can 
be applied on all classes of electrical windings, regardless of type, 
size, and construction, <a 


SAVE BAKING TIME: 


When insulating coils and windings with varnish, don’t spend 48 hours 
in baking three coats of ordinary varnish. Three coats of Harvel 
Insulating Varnish 612-C can be baked and thoroughly set in just one- 
half the time. Several coats of Harvel Varnish 612-C may be applied 
by merely. allowing a one-hour bake between dips, and the completely 
treated winding can then be cured in one operation. 


LEARN WHY HARVEL VARNISHES WILL ALSO... 


e Give Better Penetration, especially in deep windings. 
e Dry Thoroughly, are never wet or tacky. 
e Resist Acids, Alkalies and Oils. 


Write today for a sample of 612-C and catalog which completely de- 
scribes Harvel 512-C and 612-C and other Insulating Varnishes, Dept. 56 


“Name and particulars upon request. 


The time saved in curing 
“Harvelized” coils speeds the 
production of new windings 
and gets repaired motors back 
into service quicker. 


The coils in this stator were 
'Harvelized” by the Montreal 
Armature Works Lid., Mon- 
treal, Canada, because Harvel 
Varnishes form a firm, tough, 
mechanically strong coating. 


J 


VARNISH & INSULATOR CO. reel 
IRVINGTON, NEW JERSEY, U. S. A. 
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STAR STEATITE 


MEETS U.S. SPECIFICATIONS 
FOR “GRADE G” 















Methods already established at the STAR plant made 
this company thoroughly prepared to expand production 
to meet present crucial requirements. If you are engage 
in war production, these facilities are now at your service. 


é 














OMPANY 
TRENTON, N. J. 


PORCE 
41 Muirhead Ave. 





LN. 











SLOW SPEED gear motors, .08 to 1140 r.p.m., in 47 sizes 
from 1/50 to 10 H.P., are described and priced in this 100 
page catalog, in such a simplified manner that any one can 
easily select the correct machine for almost any application. 





556~558 W Monroe St. Chicago, Ill. 


extremely low water absorption and is again the 
actir avi ‘ ‘ ; Ty > 
plastic. Having a thickness which varies from 0.00 
to 0.0025 in. it is particularly adaptable to uses a : 
small overall diameter of insulated material is a ni 
prerequisite. ” 
Among those organizations active in the field of 
tapes, and including those cooperating in making 

of those data upon which this discussion has been based 
Acme W ire, Anaconda Wire & Cable, Boston Woven H are: 
Rubber, Wm. Brand, Celanese Celluloid, Cottrell Paper ri 
» VOn- 


electrj a) 
a ae Cal 
available some 


tinental-Diamond Fibre, E. I. du Pont de Nemours End 

Firestone Tire & Rubber, General Electric, B. Bo Cuurtte 
Goodyear Tire & Rubber, Hope Webbing, Industrial Tow 
sulation Mfgrs., Irvington Varnish & Insulator, ape, In. 


ville, Mica Insulator, Minnesota Mining & Mfg., gone Man 
Finishing, Okonite, Owens-Corning Fiberglas, Paper Mion 
Plymouth Rubber, Ruberoid, Union Asbestos & Rubber. ue 
\sbestos Div. of Raybestos-Manhattan, U. S. Rubber Prodan 
Westinghouse Elec. & Mfg. and Wm. E. Wright & Sons = 


———_. 
HIGH CYCLE TOOLS 


(Continued from p. 128) 
a high cycle tool. The importance of fusing high cycle 
tools with the proper size and type of protective device 
cannot be overemphasized. 


POWER DISTRIBUTION POINTS 


J UST as care is needed to protect high cycle tools 
from burnout under abnormal conditions, so als 
care must be used in installing three phase, high cycle, 
distribution systems to obtain the most from the tools 
\s mentioned above, the reactive drop at 180 cycles 
is three times that at 60 cycles and it must be cop- 
sidered in calculating the voltage at the tool under 
operating conditions. It is desirable to locate the 
motor-generator set as near the load center as practical 
for the best results. These units are quite small and 
usually can be located at the desired point without too 
much difficulty. For safety’s sake it is customary te 
use a three phase, four wire distribution system, one 
wire being grounded to the frame of the portable equip 
ment. The connectors on the high cycle tool leads 
can be either three- or four-pole. 

If four-pole connectors are used, the ground wire is 
connected through the plug but if three-pole connectors 
are used, ground is effected through the connector shell 
When three-pole receptacles and connectors are used 
in the distribution system it is wise to employ a differ- 
ent pole spacing on the high cycle circuit than that 
used on the regular 60 cycle, three-phase system t 
eliminate the danger of connecting tools to the wrong 
circuit. There is no standard pole spacing used by high 
cycle tool manufacturers so the choice is up to the user 
in this matter. 

Among the companies active in the field of high 
cycle tools and including those cooperating in making 
available material upon which this study has_ been 
based are; Black & Decker Mfg., Buckeye Portable 
Tool, Chicago Pneumatic Tool, Independent Pneumatic 
Tool, Rotor Tool, State Mfg. & Eng. and Nedco. Motor 
manufacturers supplying high cycle components tl 
clude; Black & Decker Elec., General Elec., Holtzer- 
Cabot Elec., Westinghouse Elec. & Mig. and Robbins 
& Myers Companies. 
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ONE “QUICKIE” SALVAGE JOB ISN'T ENOUGH 


YOU VE JUST 
EGUN TO SCRAP! 


— OVER LIGHTLY” 
doesn’t even begin to turn 
up the full scrap potential of the 
average industrial plant. Tremen- 
dous quantities have been either 
neglected or overlooked. 


Yettoday,as American boys come 
to grips with the enemy, demand 
for scrap of all kinds—especially 
copper, brass and bronze—soars 
beyondallanticipations. TheWar 
Production Board stresses again 
that the enormous demand for 
copper scrap cannot possibly be 
met. It’s our No. 1 salvage prob- 
lem! 


LOOK OFTEN—LOOK HARD! 


So be ruthless with that old stuff 
that’s been collecting dust since 
the Year One! Put a strong-arm 
executive in charge of your sal- 
vage operation and make it a 


continuous job! Tell him to use .commando tactics if 


WHAT IS 
DORMANT SCRAP? 


Obsolete machinery, tools, equipment, dies, 
jigs, fixtures, etc., which are incapable of 
current or immediate future use in the war 
production effort because they are broken, 
worn out, irreparable, dismantled or in need 
of unavailable parts necessary to practical 
re-employment. 


FOLLOW THIS RULE 


If it hasn't been used for three months, and 
if someone can't prove that it's going to be 
used in the next three—sell it*—or scrap itl 
*Scrap and used equipment dealers pay well 
for usable machinery and materials. 





necessary, but to keep that scrap coming. 


It’s amazing what the second and third time around will 
yield when everybody is convinced that you mean busi- 
ness. Out they come—hidden tons of ancient parts and 
fittings, useless dies and jigs, everything from cotter 


pins to drill presses! 


KEEP THOSE FURNACES GOING! 


America’s copper refineries are operating at an average 
of 80% of capacity. Think what that means! In some 
hard-fought action, the cartridges just won’t be there. 
And your boy, or your neighbor's kid, will pay the price! 


place. 


If you put it off, you postpone 
victory. And a lot of swell fellows 
are going to have to spend just 
that much more time in the blood 
and muck of trench and fox-hole. 
You can’t let that happen! 


Not while our steel mills alone 
need 13,000,000 tons of pur- 
chased scrap in the first half of 
1943 to keep charging their fur- 
naces! 


USE IT—SELL IT—OR SCRAP IT! 


Maybe you can’t use some good 
machinery—yet it hasn’t reached 
the scrap stage. Okay—sell it. 
Usually somebody else is looking 
for that equipment. You'll get 
prices far better than those for 
scrap. And you’ll do your Uncle 
Sam a good turn into the bargain. 


HOW TO SELL YOUR SCRAP 


If you have no regular scrap dealer, find one in the 
classified phone book. He’ll buy usable materials, too; 
or you can find a Used Equipment Dealer in the same 


Don’t expect your scrap heap to be a gold mine—the 


months ago! 


dealer works under a price ceiling, the same as you do. 
But you will find there’s a million dollar feeling in the 
knowledge that you’re doing your part all the way. 
It’s 100°, better than the guilty sensation you get every 
time you pass some good metal you should have scrapped 


BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE 


ROOM 1261, 50 ROCKEFELLER PLAZA, N. Y. C. 


If you have done a successful salvage 
job at your plant, send details and pic- 
tures to Electrical Manufacturing. 


SEND FOR PRIMER OF INDUSTRIAL SCRAP TO 
HELP YOU TACKLE THE SALVAGE PROBLEM 


MAY 1943 





Your rame 


Company name 


BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE 
ROOM 1261, 50 ROCKEFELLER PLAZA, N. Y. C. 
Please send a ‘Primer of Industrial Scrap" to 


Company address —<——<— —_ _ _ _ 
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Precision-ize Pencil Drawings 
Sharp Prints without Inking 
Relieve Draftsmen Shortage 

Speed Production Time 

Cut Operating Costs 

Make Old Boards Better Than New 


Cover worn-out boards. Make new boards 
more efficient. Most perfect drawing surface 
yet conceived. In use in over 1000 plants. 
Paggue Costs very little. Write for details and trial 
offer on No-INK DrawinG Boarp Tops. 


Yes, Immediate Delivery! 


w. #. LONG cO., 425 N. CLARK ST., CHICAGO—EST. I9II 


FOLDING DOUBLE CUPPED 
*- WASHER LUGS x 


A SIZE and TYPE for every need! 


WITH OR WITHOUT INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
Made of Copper—Wire Sizes No. 18 to 6 


KRUEGER & HUDEPOHL 
MYel efit Term Pil Lugs and nr tors 


BTHIRD AND VINE STS. * CINCINNATI, OHIO 
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WASHINGTON SAYS ; 


(Continued from p. 118) 

areas, stating that tubes are not available, “Tt appears 
evident from the figures on production and existing 
inventories that production is not the sole ditficulty 
responsible for the lack of tubes. Maldistribution 
caused by the inability of manufacturers to round Out 
their lines, and low production of certain critical ¢ ' 
of tubes, appears to be responsible, in part, for Present 
shortages. This office therefore suggests that many. 
tacturers concentrate their civilian production on crit. 
ical tube types, even though such types may be be 
profit items. It is further urged that, during this 
critical period, manufacturers exchange tubes freely in 
order to make the best use of existing distribution chap. 
nels,” the letter stated. 


Cooling Units. Stricter control of production ang 
deliveries for all drinking water coolers, refrigerating 
and air conditioning machinery and equipment, eXcept 
domestic refrigerators and farm milk coolers, is estab. 
lished by General Limitation Order L-38 as amended 
Involved are four amendments to the original order 
and some changes in the procedures for obtaining rat. 
ings and authorizations. Attached to the order are 
lists of equipment which may or may not be produced, 
or may be delivered to specific users; a list naming 
purposes for which equipment may be manufactured, 
and a list naming categories of users of “comfort cool- 
ing systems” to whom repair parts, new or used, can- 
not be delivered except under certain conditions. The 
order affects the entire refrigeration and air cond: 
tioning industry. 


As to the Controlled Materials Plan. Recently 
published “Questions and Answers Regarding Opera: 
tion Under the Controlled Materials Plan” is offered 
by the Education and Inquiry Branch of CMP D- 
vision of WWPB. The summary includes 44 most fre- 
quently asked questions together with official answers 
upon them. These have been dvided into five classes: 
General Aspects of the Plan, Allotments and Prefer- 
ence Ratings, Inventory and Inventory Adjustments, 
Maintenance Repair and Operating Supplies Proce- 
dure and the Transition from PRP to CMP. 


Radio Parts for Laboratories. Those laboratories 
working on radio problems for the Army and Navy 
will hereafter be able to obtain critical electronic com- 
ponents not quickly available in commercial channels 
from a central source of supply. The Electronic Re 
search Supply Agency has been formed by the Defense 
Supplies Corp., at the request of the Armed Services, 
the Office of Scientific Research and Development and 
WPB to supply research men with the electronic com 
ponents vital to their work. It will be unnecessary 
for laboratories to build up their own complete stock 
piles of components. The Agency will operate without 
profit and active operations may be expected to stat 
without any delay. Approved laboratory orders filled 
by the agency can be placed directly with the agency 
or can be channeled to it commercially. 
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Recent CMP Cold Rolled Precision Strip Steel 


g Opera- : 2. 
sofed | A Vital Material Today, Versatile for Tomorrow 
most fre- 


anew Already hundreds of new products for the will play the vital role to make possible the 


- daa better world of tomorrow are ‘“‘on the boards” practical reality of engineers ingenious plans. 
: na today. Products that will bring still greater 

d Prefer- conveniences in our homes — products that 

ustments, will revolutionize and improve manufacturing 

Ss Proce- methods for industry. In many cases materials 


Right now, numerous materials are proving new 
peace-time adaptability on the war and pro- 
duction fronts. CMP strip steel is one of these. 
By replacing light gauge non-ferrous metals 
for essential war needs and by meeting unusual 
physical characteristic requirements, CMP strip 
poratories THREE CMP STRIP FACTS... has established interesting potentials for many 
nd Navy Controlled Uniformity advantageous applications after Victory. Worth 
nic com- Vigilant guard and precise control methods assure an investigation for your 194? products? CMP 
channels duplication of all desired properties in coil after coil. offers their cooperation. 

onic Re Extra Long Coils 


‘ Normally CMP strip can be supplied in coils up to 
> Defense 300 pounds per inch of width — lessens press in- 
terruptions — helps speed production. 


Services, 
More Feet Per Pound 


ment and CMP rolling practice means exceptionally close 
nic coMm- tolerances whether specified or not — provides 

maximum feet per pound — more parts per ton. 
necessary 


te stock- 
— THE COLD METAL 
ers ile PRODUCTS COMPANY 


€ agency Subsidiary of The Cold Metal Process Co. GIVES MAXIMUM PRODUCTION PER TON 
YOUNGSTOWN, OHIO ; 
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WHERE WORDS ARE 
WEAPONS 


N a hot, steaming jungle isle . . . where at any moment 
they may hear the whine of a Japanese sniper’s bullet... 
men of the U. S. Signal Corps toil incessantly to maintain 
communication lines. On these slender strands may depend 
the loss or retention of a vital Pacific outpost ... success or 
defeat in a hard war .. . the future of free peoples all over the earth. 


This is a war of communication and on the front lines 
are products manufactured by Utah Radio Products Company... 
with the Navy in Pacific waters . . . with the Air Corps over 
enemy-occupied territory . . . with the Army on desert sands. 


When bullets begin to fly—dependability and non-failing 
action are indispensable. These qualities have been built into 
Utah products at the factory where soldiers of production are 
working 100% for Victory. In the laboratory, Utah engineers 
and technicians are working around the clock, developing new 
ways to meet communication problems—making improvements 
on devices now in action. 


Out of the solution of war communication problems .. . 
out of the exhaustive research now going on... will come 
sound improvements and new Utah products for the homes and 
factories of America. 


UTAH RADIO PRODUCTS COMPANY, 852 Orleans Street 
Chicago, Illinois. 


Canadian Office: 560 King Street West, Toronto. 
In Argentine: UCOA Radio Products Co., SRL. Buenos Aires. 
Cable Address: UTARADIO, Chicago. 


PARTS FOR RADIO, ELEC- 
TRICAL AND ELECTRONIC 
DEVICES, INCLUDING 
SPEAKERS, TRANSFORMERS, VIBRATORS, UTAH- 
CARTER PARTS, ELECTRIC MOTORS. 
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BEST-ATTENDED MACHINE TOOL FORUM 


For nearly 300 representatives of machine tool many- 
facturers, delegates from the trade press and various 
executives of the sponsoring organization, the eighth 
annual Westinghouse Machine Tool Electrification 
Forum, at Pittsburgh, Pa., provided a welcome oppor- 
tunity to discuss industry problems at a critical time, 
More than 90 per cent of the productive capacity of 
the machine tool industry was represented. Program 
features differed somewhat from those of previous years 
in that a number of nonelectrical topics and other con- 
siderations unrelated to product developments were in- 
troduced. Machine tool men, apparently over the top 
of the hill in regard to development work on machines 
for war production, are alert even to the point of appre- 
hension in regard to post-war factors. 

Welcomed by Manager L. F. A. Mitchell of the 
Machinery Electrification Section of Westinghouse, 
those attending meetings on the first day of the confer- 
ence heard R. H. Clark and W. J. Pelich of Warner 
& Swasey relate tool grinding to motor selection and 
observed a mathematical analysis of special control 
circuits by Consulting Engineer R. S. Elberty of New 
ritain-Gridley Machine. Westinghouse men who ad- 
dressed the opening sessions included G. E. Pendray 
whose topic was “Contributions to Victory,” T. R. 
lawson, Electronics Control Section, who discussed an 
KE. H.R. 
Pegg, Precipitron Engineer, whose topic was “Machine 
Tool Oil Mist and Removal” and Dr. P. 
Thomas of the 


electronic adjustable voltage motor control. 


Smoke 
Research Laboratories who demon- 
strated electronics at work. 

Hydraulic vs. electrical drives were debated at a 
round table discussion in which seven engineers under 
the leadership of KR. A. Cole of the Norton Company 
participated. Less dependence upon hydraulic ways 
seems to be a trend particularly where wide variations 
of speed or travel performance are involved. Slow 
speeds and long travels provide the greatest difficul- 
At this 
same session Director of Education Horace Frommelt, 


ties, according to some of those who spoke. 
Kearney & Trecker, discussed the training of unskilled 
machine operators through educational programs 1m- 


volving sound films and dramatized techniques. Chiet 
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ee New Circular 
ie Shews How War 
“ay 8€§=6 Plants Control 
and Test Their 
Products Under 
| All Atmospheric Conditions 


t 


Send for Your Free Copy Now Describing 
These and Other Applications: 


7 % MOISTURE ABSORPTION CONTROL 

* UNIFORM PROCESSING AND CURING 

% HEAT AND MOISTURE EVAPORATION 

* FAST PRODUCTION, OVEN DRYING 

* CHEM. RESEARCH @ BACTERIA CULTURES 
% GRADUATED COOLING FOR UNIFORMITY 
% PRECISION CHEMICAL DRYING 
* FABRIC, PLASTIC AND WOOD CURING 


Any Size up to Large Insulated Rooms 


If you have other war production problems where auto- 
matic temperature and humidity control can step-up de- 
livery, prevent waste and insure uniform quality ... then 
call on Anetsberger Bros. Write telling us the size of 
box or room, temperature and humidity range desired, 


sri hs ton tient cs le hl 


3321 Elston Avenue 


§ Anetsberger Bros. cnicaso tninois 


FOR PROTECTION of ELECTRONIC TUBES 


Equip Circuits with Automatic Timers 


With costly tubes now practi- 
cally irreplaceable, guarding 
them against damage is a pa- 
triotic duty. Circuits equipped 
with Industrial Timers can dis- 
pense with the human element. 
The correct interval in the ap- 
plication of voltage to plates 
is controlled automatically. In 
the event of power failure the 
Industrial Timer automatically 
resets. Thus plate circuit is pro- 
tected against the sudden res- 
toration of power. Write for 
descriptive bulletins. 


Ap ACLS SORE ALK BIE OREN Sete 


INDUSTRIAL TIMER CORPORATION 


119 Edison Place Newark, New Jersey 





Engineer Frank W. Curtis, Milling Machine Division 
Van Norman Machine Tool Company, covered the 
practical applications of high frequency induction hea. 
ing with specific reference to a new product dey 
ment by his company. 

Reporting from and on Washington, General Man. 
ager Tell Berna of the Machine Tool Builders’ Asso- 
ciation introduced John Gammell, Chief Electricaj 
Equipment Branch, General Industrial Equipment pj. 
vision, War Production Board and John C, Borden, 
Chief Electrical Section, Tools Division, War Produc. 
tion Board. Mr. Berna offered an_ orientation of 
Washington and manufacturers viewpoints while M; 
Gammell amplified the implications of Limitation O;. 
ders L-250 and L-221, currently in effect. Mr. Bor. 
den further discussed L-250 and summarized his pur- 
pose and his activities in Washington as “We are here 


elop. 


to help you in every possible way so that you can pro. 
duce the machine tools that are needed. Our task 
which centers to a large extent on helping you obtain 
materials, would be a comparatively simple one if there 
were ample materials of all kinds on hand.” 
President James Y. Scott, Van Norman Machine 
Tool Company, addressed the annual banquet (a 
which C. B. Stainback, Manager, Industrial Depart- 
ment of Westinghouse was host) upon; the critical sity- 
ation for machine tool executives and engineers as they 
face; the ending of one period of product develop. 
ment, and literal over-production and world wide dis- 
tribution of machine tools and the things that they 
must do to insure survival in the decade that lies 
ahead. Mr. Scott pled for alert resourcefulness to meet 
market and economic conditions and provide new and 
untouched levels of accomplishment in the develop- 
ment of new machine tool designs based upon the war- 
learned lessons in both engineering and materials 


WHERE THE GLASS GOES 


During a recent New York meeting of the Society 
of Economic Geologists and the Industrial Minerals 
Div. of the American Institute of Mining and Metal- 
lurgical Engineers, Maj. Hubert D. Keiser of the Army 
Services of Supply indicated the destination and use 
of much of the glass fiber material being incorporated 
in equipment delivered to the Army and Navy. It is 
being used to provide: 1. High stamina and overload 
capacity in standard sized units; 2. Reduction in size 
and weight at some increase in temperature rise but 
without loss of ample safety margin; 3. High resistance 











MEETINGS AHEAD 


May to. Association of Iron and Steel Engineers. 
Pittsburgh, Pa. Brent Wiley, Managing Director, Empire 
Building, Pittsburgh, Pa 


June 14-16. American Society of Mechanical Engi- 
neers. Semi-annual meeting. Los Angeles, Calif. C. E 
Davies, Secretary, 29 W. 39th St., New York, N. Y. 


June 21-25. American Institute of Electrical En- 
gineers. National technical meeting. Cleveland, Ohio 
H. H. Henline, 33 West 39th St., New York, N. Y. 


June 28-July 4. American Society for Testing Ma- 
terials. Annual meeting. Pittsburgh, Pa. R. E. Hess 
Asst. Secretary, 260 Broad St., Philadelphia, Pa. 
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FROM A BOMBER PART...PRE- FABRICATED 
° Aa STRUCTURAL WALL SECTIONS FOR 194X? 
: Asso. 7 
my To fill wartime needs, plastics have devel- pre-fabricated structural wall sections to per- 
oped surprising new muscles — and a more’ mit custom-built individuality without sacri- 
Borden, brilliant peacetime future than plastics pro- _ fice of mass-production economy. 
Produc. ducers themselves ever dared predict. This is Panels would be formed into one integral 
ation of particularly true of plastics in combination —_ynit from three sections of plywood with the 
hile Mr with other materials. For example, the light inner section corrugated to impart load- 
Hion Or. but amazingly sturdy and durable plastics- pearing strength and added rigidity: New 





bonded plywoods now being molded into 


plastics glues and recently developed new 
fr. Bor Philip Will, Jr., A. 1. A., and a plywood control part for large, complicated shapes for aircraft. 


tools, based on induction heating principles, 



















; ber. Mr. Willis a member of Perkins, Wheeler end oa oe , , 
his pur- Oe can porticularly for their interesting, origina! Impressed by possibilities of these new may even make it possible to bond panels 
are | residences. Most recently, their new Crow Island plywoods, Chicago Architect Philip Will, like these quickly ...and economically ... 
c ere School at Winnetka, Illinois, has attracted wide atten- : : a 7 ats ; . 
can p fion for its fresh solutions to many school problems. Jr., has suggested this stimulating series of | into one, monolithic unit... on the site. 
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+ 1. Load-bearing wall section with per- 
manent, integral finish of new, clear or 
colored plastics films, perhaps factory- 
Society filled with insulation. 
linerals 
Metal- ke 2. Sliding door panels oe 4 
>A bonded to wall-papers or fabrics. EXTERIOR WALL PANEL 
~ i rmy \ — 
\ } 
ind use re 3. Thicker sections of heavier plywoods \ SPLINE 
porated for floor and roof systems. \ {| \ 
JOINT POST 
It is \ 
verload + 4. Translucent panels of similar con- win! SPLINE 
in ¢ struction built from new types of plastics- [| INTERIOR PANEL __ 
s n om impregnated paper. i, 
ise but \\}/ \ A \\\| 
stance * 5. Pancls are nominally 4’ x8’ but filler | I a i | 
post is thickness of panel, so actual panel Hf | |] 
width is 4’ less panel's thickness to permit | va 
assembly on 4’ module without cutting. | | 
cers. The Broad WHAT WILL THE FUTURE BRING? 
npir ; 
ei. and Versatile Family Frankly, despite wartime advances, problems are posed 
, of Monsanto Plastics above that no one in the plastics or building materials 
ngi- ; 4 , : : 
t . (Readeunemedesananedienanees industry has yet fully solved. It is logical to assume, 


however, that the two industries, working together, 
will produce materials for 194X equally as exciting as 


exclusive formulations of these 
basic plastic materials) 


ONSANTO 





En- LUSTRON (polystyrene) » SAFLEX these suggestions. And it is equally logical to assume 
Jhio (vinyl acetal) » NITRON (cellulose that postwar plastics materials and techniques will 

nitrate) + FIBESTCS (cellulose ace- LASTI C S contribute equally stimulating new ideas to your par- 
Ma- tate) - OPALON (cast phenolic resin) ticular field ... When the time comes to talk “future” 
on RESINOX (phenolic compounds) SERVING INDUSTRY...WHICH SERVES MANKIND on your products, you will find Monsanto, as one of the 


country’s largest plastics producers, an excellent source 
of information. MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield, Massachusetts. 


Sheets - Rods + Tubes - Molding 
Compounds + Castings - Vuepak Rigid 
i Transparent Packaging Materials 
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Removing Scale from Metals — 
Frosting, Matting, Coloring — 


Cleaning before Painting, Plating or 
Enamelling — 


All this is done... 


WITH LEIMAN BROS. PATENTED 


SANDBLAST 








On all materials, Metals, Plastics, Bakelite, 
Compositions, Glass — 


Also stencilling, lettering and 
decorating — 


Quicker, Firmer SoJdering — 
Clean up Welds — 





Complete motor-driven outfits — for small 
lots or mass production — 


Special machines for all purpose, includ- 
ing Shot and Shells — 


Aircraft Parts — 
from 


Castings to Screws — 


Stampings and Entire Articles — 


Tell us your problem. The answer is here 


LEIMAN BROS. INC. 


109-2 CHRISTIE ST. NEWARK, N. J. 


Also Dust Collectors, Vacuum Pumps 
Air Motors — Grinding Machines 


to dampness, acid fumes, and abnormal ambient tem- 
peratures; and 4. Reduction in waste capacity by tise 
of units at full rated load relying on overload capacity 
to take care of abnormal operating conditions, Glass is 
used in lightweight, compact motors and generators fo, 
airplanes, tanks, and other combat vehicles: in control 
equipment for naval and land artillery; in naval pro- 
pulsion equipment; in deck motors; in Navy cables 
motors, generators, and fire controls; in Signal Corps 
held telephone cable, radio, and detection equipment: 
and in aircraft high and low tension wires and cables. 
radio hookup wire, and field lighting cables, 


SPANISH CODE COMING 


Translators will soon have the National Electrica] 
Code ready for printing in a special edition for Latin 
\merican use. This undertaking 1s the result of the 
activity of the Nema Committee on promotion of the 
Code in South America and particularly due to the 
efforts of John W. White, chairman of the committee 
and vice president and general manager of Westing- 
house Electric International Co., according to the an- 
nouncement by Nema. lew copies will be printed be- 
yond the total subscribed for at presstime so orders 
should be placed now. National Electrical Manufac- 
turers Association, 155 E. 44th St., New York, N, Y. 


NEW NEMA MEMBER COMPANIES 


\pproval of Nema has been given to the applications 
for membership of Ender Mfg. Co., New York, N. Y,, 
and North American Philips Co., Dobbs Ferry, N, Y, 
Jules Levenstein, secretary-treasurer, is representative 
for the first and P. van den Berg, vice president, and 
Norman A. Woodford, commercial manager, those for 
the second. Sections are respectively Industrial and 
Commercial Lighting Equipment and Electronic Tube 
Div., Electronics. Cornell-Dubilier Electric Corp., 
South Plainfield, N. J., has been affiliated with the 
Switchgear Section and its Coupling Capacitor Group. 
Representative, O. Blake, president. 


TWO NEW ASA STANDARDS 


\War Standard for Protective Lighting of Industrial 
Properties is intended as a guide to users of outdoor 
protective lighting for anti-theft and -sabotage pur- 
poses. It puts forward the principles, the areas to be 
lighted, and the minimum intensity needed. Diverse 
kinds of locations are discussed in detail. Ceramic 
Radio Insulating Materials, Class L. has the purpose of 
facilitating production, procurement, and inspection of 
these materials. Set up in the form of a materials speci- 
fication, the standard is expected to be used by the 
armed forces in the design of new equipment and as the 
basis for replacement parts. Materials considered are 
vitrified inorganic substances produced from raw ma- 
terials by means of heat. Included are: steatite, por- 
celain, glass, and glass-bonded mica. American Stand- 
ards Association, 29 W. 39th St., New York City. 


NAM WANTS POST-WAR JOBS 


Issuing what it characterized as a check list for post- 
war objectives, the National Association of Manufac- 
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NY . By | MOTOR STARTERS 

entative . : 

‘nt, and : ; ‘ : 

10Se for Typical of Colt Advanced Engineering in Motor 

‘ial and Starters for production machine tools is the Automatic 

¢ Tube Relatching Toggle Mechanism which eliminates reset- 

: nae ting. Overload protection is automatic. 

ith the : : 

Group Look to Colt for Standard and Custom-built Units for 
every type of machine. An experienced Colt Engineer 
will help you select the equipment that exactly meets 
your needs from the complete Colt line. 

dustrial . 

outdoor Above . . . Colt Manual Starter with \ tl 

automatic relatching mechanism. 

re pur- 

Divers ‘oeae COLT /pstallations 

eramic 

pose of 

‘tion of 

S speci- 

by the 

1 as the 

red are 

1w ma- 

fe, por- 

Stand- 

ty. 

Colt Manual Starter on Colt Manual Starter, Push Button Station and Colt Magnetic Local Control and 
Riveting Machine Magnetic Starter on Broaching Machine Safety Switch on Surface Grinder 
r post- 
anutac- COLT’S PATENT FIRE ARMS MFG. CO., ELECTRICAL DIVISION, HARTFORD, CONN. 
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turers has issued a set of principles it considers essen, 
tial to prosperity. Taking the position that a Pros. * 
perous and active private industry is the basis of ego. 
nomic eupepsia, it places first in the list of requisites 
the creation of jobs for all through free initiative. 


ELECTRICAL ENERGY OUTPUT 


SELEN i UM e (Based on Edison Electric Institute Figures) 
~.RECTIFIERS 
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ASTM HAS BEEN BUSY 


UNCLE SAM — Three standards and an index have been issued by the 


American Society for Testing Materials. Standard on 
Rubber Products includes specifications, physical and 
chemical tests, and emergency alternate provisions in 
tended to conserve rubber. Test procedures are in 

HE light weight, small size, and cluded for chemical analysis, tension, aging, light 
T checking and cracking, adhesion, compression, ply sep- 
aration, and changes in liquids. Tests cover hose, flat 
belt, rubber cements, latex, sponge rubber products and 
for use where other metallic rectifiers battery containers. Purchasing standards include 
gloves, matting, and friction tape. 


WITHOUT NEGLECTING YOU! 


dependable performance of B-L 


Selenium Rectifiers recommend them 


are impractical. Aside from their func- 
Standard on Electrical Insulating Materials gives spe. 
E cifications and tests for: varnishes, paints, lacquers, 
acteristics suit them ideally to a wide — lacquer products, molded materials, mineral oils, glass, 
variety of applications as valves, volt- * porcelain, steatite, paper, mica products, rubber and 
textile materials. Included in the volume is the an- 
nual report of the committee and condensed reports on 
the significance of the tests. 

Today, the major part of the produc- ‘ very three years ASTM publishes a new edition of 
its book of standards covering engineering materials 
and products. The 1942 version is now available. It 
used to fulfill prime and sub contracts is in three volumes, titled: Metals; Nonmetallic Ma- 

in connection with the War program. terials, Constructional; and Nonmetallic Materials, 
General. Exhaustive supplements will be issued to 
keep the books up-to-date. Part I includes specifica- 

: tions for ferrous and non-ferrous metals plus testing 
Sam’s needs—and still have avail- e) methods embracing metallography, tension, compres- 
sion, expansion, bending, hardness, impact, weight and 
uniformity of coating, grain size, creep, radiography. 
and corrosion. Part III includes petroleum, electrical 
Write today for Bulletin R-43, giving insulating materials, plastics, rubber products, textile 

full details on B-L Selenium Rectifiers. materials, paper and paper products, soaps and other 
detergents, naval stores, water, and tests. Each vol- 
ume is complete in itself with extensive indexing. 

As an adjunct to the book described above, ASTM 


tions for conversion, their unique char- 





age limiters, variable resistances, and 


similar uses. 


tion of B-L Selenium Rectifiers is being 


Fortunately, however, our production 


facilities at this time are meeting Uncle 


able capacity for additional essen- 


tial industrial business. 


THE BENWOOD LINZE CO. -5T. LOUIS 


'ssouer 
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Here is Life Assurance 
For Electrical Equipment 


Many insulating materials induce corrosion in copper 
wire which progresses to a point where the wire breaks. 
Always serious, this problem becomes critical under 
wartime conditions ...a “built-in” hazard that must be 


eliminated from military (and industrial) equipment. 


LUMARITH does not promote corrosion and is resist- 
ant to electrochemical oxidation which causes corro- 


sion in copper wire. 


Coil forms and bobbins made entirely of LUMARITH 
—or of other materials covered with LUMARITH foil— 
eliminate the source of copper wire corrosion in many 
electrical devices. An extremely important application 
... but a mere scratch on the surface of the possibili- 
ties of LUMARITH as insulation in electrical equipment. 
For LUMARITH has excellent electrical properties; high 


dielectric strength; high resistivity. 


Te Pur Name vt Pldlce 


A DIVISION OF CELANESE CORPORATION OF 
MAY 1948 


Celanese Celluloid Corporation, a division of Celanese 
Corporation of America, 180 Madison Ave., New 
York City. Representatives: Cleveland, Dayton, Chicago, 
St. Louis, Detroit, Los Angeles, Washington, D. C., 


Leominster. Montreal, Toronto, Ottawa. 


CELANESE 
CELLULOID 
CORPORATION 
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Switches 


This is the shorting type. As the 
armis rotated from one position 
to another the adjacent contact 
points are’ ‘shorted“ (bridged). 





or 


“NON-SHORTING” 
Switches 


This is the non-shorting type. 
As the arm is rotated from one 
position to another, the arm 
lifts up, and only one contact 
is touched at a time. 





OTHER SHALLCROSS : Lia CA Ld 
oe are designed ter ; 

e of many Shallcross 

s extensively used 

nstruments and in 


many other applications 


“ 
Patty Nika vols: MFG. CO. 


COLLINGDALE, PENNA. 





has issued a volume entitled “Index to ASTM Stand- 


ards, Including Tentative Standards.” It provides * 


means for locating any of the 1100 specifications and 
tests and makes it possible to find out easily whether 
ASTM has issued standards on any particular subject 


Copies of all these publications can be purchased 
from American Society for Testing Materials, 269 
Broad St., Philadelphia, Pa. 


ABOUT PEOPLE YOU KNOW 


Dr. J. A. Almquist is assistant general manager 
Plastics Dept., Ek. I. duPont de Nemours and Co., Wil- 
mington, Del. He succeeds J. Warren Kinsman who 
becomes assistant general manager, Organic Chemicals. 


Sales of industrial electronic and radio transmitter 
tubes are the responsibility of E. H. Fritschel, Gep- 
eral Electric Co., Electronics Dept., Schenectady, N, Y, 
Dr. H. A. Jones, his predecessor, is now lieutenant- 
colonel, Signal Corps. 


Chief plastics engineer of Aircraft Parts Development 
Corp., is now Jack Sandler who was previously active 
in plastics engineering for the Northern Industrial 
Chemical Co. 


Nathaniel G. Symonds has been appointed chief of 
the Industrial and Hardware Supplies Branch of the 
Wholesale and Retail Trade Div., WPB. Mr. Symonds 
was formerly vice-president in charge of sales, West- 
inghouse Electric & Mfg. Co., retiring from that or- 
ganization in 1941. 


Black & Decker Electric Co., Kent, Ohio, announces 
the election of Warren F. Fryburg to vice presidency 
of the company. His previous position there was sales 


Manager. 


‘rom the job of director of research, Porcelain Enamel 
& Mig. Co., Lyman C. Athey goes to vice president. 
International Products Corp. Company makes low- 
loss inorganic plastics for electrical uses. 


Thomas W. Dinlocker becomes vice president and 
treasurer of S. Kk. F. Industries Inec., Philadelphia, Pa., 
while Richard H. DeMott takes the post of vice pres- 


ident in charge of sales. 


Arrow-Hart and Hegeman Electric Co., Hartford, 
Conn., has elected to a vice presidency Percy C. Smith. 
Under his supervision come the testing, tool, drafting, 
and engineering departments, besides development and 
sales of industrial products. 


Dr. L. Grant Hector joins the staff of National Umion 
Radio Corp., Newark, N. ]., as director of engineer- 
ing. He will have charge of all electronic tube re- 
search and engineering at the company’s laboratories 
and plants both in Newark and in Lansdale, Pa. 


From Fansteel Metallurgical Corp., North Chicago, 
Il., C. B. Gwyn Jr. goes to Allied Control Co., New 


York, N. Y., as chief engineer and general manager ot « 


the Chicago plant. 


Chief test engineer Bernard F. Nemerguth of the 
Ohio Crankshaft Co., Cleveland, Ohio, has been ap- 
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G-E STRIP HEATERS 


@ prevent condensation and rusting 
e keep apparatus free from moisture when not in use 
e@ keep equipment operating efficiently in low temperatures 


ent moisture from condensing on machinery when 
a‘ aot apn by installing G-E strip heaters, For this purpose, 
sixteen strip heaters are installed in the bottom of the stator of 


this large G-E induction motor. G-E STRIP HEATERS can be used in a hundred ways, either as air 
. heaters or clamp-on contact heaters. You can install them 
quickly and inexpensively. They can be used either individually or in 
groups. All sorts of apparatus can be protected from moisture with such 
installations. Strip heaters also keep delicate equipment operating freely 
and without stickiness when ambient temperatures are low. 


STURDILY CONSTRUCTED, these heaters withstand vibration when 


installed in machinery. They are available in a large range of sizes and 
ratings to meet your specific needs. 


r 


For prices and detailed information on strip heaters and other G-E 
midget heaters and devices, write for our catalog, GED-650B. General 
Electric, Schenectady, N. Y. 





Moisture encountered in outdoor operation often hampers the 
performance of machinery, but strip heaters can provide enough 
heat to protect the equipment. Here, in the bottom of a G-E 
outdoor control panel, a strip heater is installed for this purpose. 
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The Arnold Engineering Company is proud to receive the Army-Navy “E” award 


oe 





—- ey % : . : ' . ———— 
ie for great accomplishment in the production of war equipment. We realize that. _-—"== 
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this award carries with it not only honor, but a responsibility. The manage- 
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44%, ment and personnel of The Arnold Engineering Company will continue with the 
A 4 % 
5 ee 4 ‘, same high devotion, energy, and skill to turn out products for the war effort. 
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147 EAST ONTARIO ST. + CHICAGO, ILLINOIS 
Specialists in the Manufacture of 


HU aU ee NU ee ee 


MAY 1943 

































There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 


Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 


Mercoid relays are different from 
conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesofrelaysavailable. 


Specifications sent upon request. 


THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 


WIRE 
FORMS 


made in any material, 
any quantity, simple and 
intricate shapes to suit 
your specifications; 
or ask for sugges- 
tions on any design 
or manufacturing 
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TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
and various industrial applications. 


TYPE W-6 RELAY 
For Panel Board Mounting 
Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 









problems concerning your 
products where parts like 
these may offer a solution. 


M. D. HUBBARD 
SPRING COMPANY 


805 CENTRAL AVE. 
PONTIAC e MICH. 
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pointed service manager of the Tocco Div. of the com 


pany. He will be charged with all induction heating « 
and hardening equipment service problems, : 
John Rosevear, veteran 

engineer with Westing 

. 


house Electric & Mfg, cy 

will manage the new Fair. 
mont, W. Va., plant of the 
Bloomfield, N. J,, Lamp 
Div. of the company, There 
he will coordinate manufac. 
turing activities of the fluo- 
rescent lamp plant, the glass 
factory, and the electronic 
tube plant. 





JOHN ROSEVEAR 


Five new vice presidents have been appointed by 
Formica Insulation Co. to handle problems of increased 
business and post war developments. They are: 
George H. Clark, engineering; R. W. Lytle, special 
engineering ; Ellsworth G. Williams, manufacturing: 
W. G. Gebhart, finance and accounting; J. Roger 
White, sales and advertising. Harry Grunewald ha 
been made factory manager. 


Placed in charge of produc. 
tion at Schick Inc. is C. ¢ 
Lewis who recently fin. 
ished supervising the build 
ing and starting-up of a 
new plant for Bendix. 
Westinghouse. He has also 
been connected with Hull 
Mig. Co. and the Olds Mo- 
tor Works. 





Century Electric Co., St. 
Louis, Mo., announces ap- 
pointment of Fred Pillsbury as executive engineer 
in general supervision of all engineering work and 
Sam Wolff as chief electrical engineer in charge of 


design-engineering. 


C. C. LEWIS 


R. B. Baker, Signal Div., Holtzer-Cabot Electric Co, 
has been named product development manager. He 
was formerly sales promotion manager. 


Emerson Electric Mfg. Co. has made William §. 
Snead vice-president and treasurer. Mr. Snead was 
executive vice president of Snead & Co. prior to his 


association with Emerson. 


\t Boeing Aircraft Co., Seattle, Wash., Wellwood E. 
Beall has been made vice president in charge of en- 
gineering. His former job of chief engineer will be 


taken by Edward C. Wells. 


Link-Belt Co., Chicago, Ill., has announced the promo 
tion of Frank S. O’Neil from general manager of the 
company’s Indianapolis operations to vice president. 
He will stay in Indianapolis. 

R. S. Elberty Jr., previously experimental engineet 
for T. W. & C. B. Sheridan Co., has opened his own 


consulting office in Fort Lauderdale, Fla. Other cot- 
nections he has had in the past have been with Landis 
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LAST YEAR’S BONDS GOT US STARTED 





4 & 


Last year saw nearly 30,000,- 

000 workers voluntarily buy- 
ing War Bonds through some 175,- 
000 Pay-Roll Savings Plans. And 
buying these War Bonds at an 
average rate of practically 10% of 
their gross pay! 





This year we've got to top all 
these figures—and top them hand- 
somely! For the swiftly accelerated 
purchase of War Bonds is one of 
the greatest services we can render 
to our country .. . and to our own 
sons ... and our neighbors’ sons. 
Through the mounting purchase of 
War Bonds we forge a more po- 
tent weapon of victory, and build 
stronger bulwarks for the preserva- 
tion of the American way of life. 


“But there’s a Pay-Roll Savings 





Plan already running in my plant.”’ 

Sure, there is—but how long is 
it since you’ve done-anything about 
it? These plans won't run without 
winding, any more than your watch! 
Check up on it today. If it doesn’t 
show substantially more than 10% 
of your plant's pay-roll going into 
War Bonds, it needs winding! 

And you're the man fo wind it! 
Organize a vigorous drive. In just 
6 days, a large airplane manufac- 
turer increased his plant's showing 
from 35% of employees and 214% 
of pay-roll, to 98% of employees 
and 12% of pay-roll. A large West 
Coast shipyard keeps participation 
jacked up to 14% of pay-roll! You 
can do as well, or better. 


By so doing, you help your na- 


tion, you help your workers, and 
you also help yourself. In plant 
after plant, the successful working 
out of a Pay-Roll Savings Plan has 
given labor and management a 
common interest and a common 
goal. Company spirit soars. Minor 
misunderstandings and disputes 
head downward, and production 
swings up. 


War Bonds will help us win the 
war, and help close the inflationary 
gap. And they won't stop working 
when. victory comes! On the con- 
trary—they will furnish a reservoir 
of purchasing power to help Amer- 
ican business re-establish itself in 
the markets of peace. Remember, 
the bond charts of today are 
the sales curves of tomorrow! 


You've done your bit Now do your best! 


SRTS GRACE ts -& 


MAY 1943 
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UR 80-page catalog, plus years of concentrated 

specialization in the Designing, Engineering and 
Manufacturing of ELECTRICAL CONNECTORS are 
helping many a manufacturer of Electrical & Electronic 
instruments & equipment make his products better: 
faster: less costly. Let us talk with you about Elec- 
trical Connectors? 


SERVICE CORPORATION 
Long Island City, N. Y. 


“ YOU'RE WELL CONNECTED WITH SHELDON” 


CUSTOM 
MOLDERS 


W. have the plant facilities, 
the organization, the knowl- 
edge, the experience, the desire 
to serve American industry in 
molding PLASTICS to help win 


the war. 


We Specialize in the Following 
Made-to-Order Products: 


TE ey eines ets ne 


BRUSH HOLDERS CUT-OUT SLEEVES 
. BRUSH HOLDER CAPS METER HOUSINGS 
TERMINAL BLOCKS SWITCH PARTS 


CALL, WRITE OR PHONE 


MID Sta OyT(c mea 
EX 


MANUFACTURING COMPANY 


333 NORTH WHIPPLE ST. CHICAGO, ILLINOIS 



















Tool Co., Westinghouse Electric & Mig. Co., B. 
Wesche Electric Co., American Laundry Machine Co 


W. M. Scott, Jr., formerly general sales manager, j, 


now president of | T-I. Circuit Breaker Co., Phila. Pa 


New manager of radio production at -\ircrait Acces. 
sories Corp., Kansas City., Mo., is Guy Melanger 


Roy S. Laird, sales manager, ( Yhnmite Mig. Coe Chi- 


cago, Ill., becomes vice president in charge of sales, 


From the post of general manager of sales, Copper- 
weld Steel Co., Glassport, Pa., William J. MclIlvane 
advances to vice president in charge of sales and assist- 
ant to the president. 


Cited for his redesign of Army cable couplers, Walter 
W. Brown, General Electric Co., Erie, Pa., has been 







a oe 


Ac UMINUIM 


a 4} 


awarded the \WPB’s medal tor individual production 
merit. His work on the connectors saved critical ma- 
terials as the accompanying illustration shows. 


M. I. Alimansky moves up from manager of capacitor 
sales to engineer in charge of the capacitor section of 
General Electric Co., Pittsheld, Mass. His _ vacated 


position will be filled by Charles F. Miller. 


Tayloreraft Aviation Corp., Alhance, Ohio, has a new 
president, James C. Hart. He was formerly execu- 
tive vice president at ederal Machine & Welder-Co. 
Warren, Ohio. 


ervice to the nation and to Philadelphia during 
1942, the twenty-first Bok Award has been presented 
to William L. Batt, vice chairman of \WPB and pres- 


1) 


ident, SKF Industries Ine., Philadelphia, Pa. 


Honorary membership in the [ritish Institute of Metals 


heen conferred upon Dr, Irving Langmuir, asso- 


ciate director, General Electric Research laboratory, 


schenectady, uN. 2. 


Charles Belknap, executive vice president, Monsanto 
Chemical Co., St. Louis, Mo., becomes president, while 
Edgar Monsanto Queeny, president for the last 15 
vears, takes the position of chairman of the board. Mr. 
Belknap will continue to be chairman of the executive 


committee, 


White Motor Co. makes Howard Jones vice president 

charge of production. He is succeeded as works 
manager by Roy Denham who used to be production 
manager, Engine & Axle Div. 


Westinghouse Electric & Mfg. Co., Lamp Div., Bloom- 


field, N. J., appoints Dr. Charles M. Slack assistant 
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make process steam 
electrically— 


ast CHROMALOX 


ELECTRIC HEATING UNITS 


_ 





PEERLESS LABORATORIES, INC., wish to 


announce the development of a line of compact 
but heavy duty multiple tap switches. 


e 


Adaptable to a wide variety of applications and 
recommended for 25 amp. duty. Shorting type 
CHROMALOX WNWH CIRCULATION HEATER (make before break). Sliding copper contact shoe. 

Up to 16 positions (22° angular spacing). Available 
Provide a tank of suitable size and strength for the required in all cast bronze construction or turned and screwed 
steam volume and pressure. Equip it with the usual boiler trim 


— water gage, steam gage, safety valve. Connect to it a assembly (illustrated). Either type supplied in 
Chromolox NWH Circulation Heater, which comes in various multi deck if required. 
sizes, complete with heating unit, inner pipe, insulating 
jacket, connections for boiler, thermostatic switch — ready to 
apply with a simple pipe-fitting job. 
Another method is to insert a 
Chromalox immersion heater directly 
into the tank. The heater is screwed 
through a threaded boss welded to 
the tank wall. The photos below show 
several arrangements of this type, all 
making process steam right at the 
job, without main boiler operation, 
or long steam lines. 














On a tire retreading 
machine 


On a molding press > 






Multiple contact single circuit switches 
(shorting or non-shorting) 


Multiple circuit drum type . Single deck or gang type 


High voltage, multipurpose tap switches 
Interlocking On-Off switches 


Special Contactors . Variable Reactors 
High voltage, high variable condensers 


Heavy duty jacks (patented) 
Heavy duty footswitches (Quick Make—Quick Break) 


On a steam 
sterilizing unit 


On steam heated 
embossing rolls 


Making process steam 
electrically with an indi- 
vidual steam generator, is 
as logical as driving a ma- 
chine with an individual 
electric motor. Like the 
motor drive, it is econom- 
ical, convenient, operates 
only when needed, pre- 
vents loss, affords closer 
control, is easily installed. 
Get complete information 
on construction details of 
an electric boiler for your 
job, or ask us where you 
can obtain such a boiler. 
Tell us the conditions. Chromalox Catalog of electric heat equip- 
ment, with engineering data, on request. 


Quick delivery guaranteed in small quantities because 
most parts are made with non-critical stock materials. 


SPECIAL PURPOSE ELECTRICAL DEVICES 
BUILT ON A SEMI-PRODUCTION BASIS 


TMM TZO MEN DTT me PEERLESS LABORATORIES, Inc. 


Pee ee eee ee em ee 


1530 Thomas Blvd. PITTSBURGH, PA. 


MAY 1943 
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THEY HAD A VISION 


AS LONG AGO AS ‘Bd 


$ LONG AGO as 1929, Bruning foresaw that blue 
A prints could not keep up with the ever-increas- 
ing pace of industry. 

And so, in that year, Bruning introduced Black 
and White Prints . . 
to help production move more swiftly. Constantly, 


. a revolutionary development 


since that time, Bruning research has widened the 
usefulness of these easier-reading black line prints. 


Made in a fraction of the time that blue prints 
require, needing no washing and delivered automat- 
ically dry ... BW Prints are the modern way to get 
things done faster. 

There’s an important man-power advantage, too. 
Where a large blue print machine requires two or 
three operators, BW Prints can be produced in large 
volume with only a single operator and in sheets cut 
to the exact size of your tracings. 

Find out how Bruning BW Prints can give you 
an edge in the present race for production . . . and 
in the battle for business tomorrow. Call a Bruning 
representative! Charles Bruning Company, Inc. 


The Bruning “55” Printer has an 
exclusive print and tracing return 
which simplifies print production 
amazingly. It is the most compact 
printer of its capacity obtainable. 


BRUNING 


SINCE 1897 


NEW YORK « CHICAGO « LOS ANGELES 


Branches in 14 Principal Cities 


Everything For The Engineer And Draftsman 






















































director of research. He is responsible for 


contriby- 


tions ) big any’ allistics- es a 
is to the company’s ballistics-studying X-ray equip. 


ment which has been recently publicized. 


Walter K. Dow has been made operation 


al vice pres} 
c esi- 
dent of 


( ( rp. | on » 

: ner ' > Long Islan¢ 

City, N. Y. He was previously assistant to the pre . 
; si. 


3rewster Aeronautical 


dent of American Bosch Corp. 





L. WILLIAMS 


H. G. HOGLUND 


York Ice Machinery Corp. has consolidated its engi- 
neering and manufacturing divisions and placed them 
in charge of Llewellyn Williams, vice president. 


\fiter ten years as sales manager, Machine Tool Diy, 
Van Norman Machine Tool Co., Springfield, Mass. 
Helge G. Hoglund becomes vice president. He will 
add to his sales responsibilities, control over sales in the 
company’s new Electronics Div. where induction heat- 
ing equipment is being produced. 


James M. Chisholm is in the USNR Midshipman’s 
School at Notre Dame, Ind. He was formerly a prod- 
uct liaison engineer at Bendix Aviation: Corp., South 


Send, Ind. 


J. D. Wood has leit Roller-Smith Co., Bethlehem, Pa. 
and his position as chief engineer has been filled by 


Roy M. Smith, former assistant. 


Now a project engineer for Higgins Aircraft Ine., 
New Orleans, La., Walter A. Semion has left H. J. 


Heinz Co., Pittsburgh, Pa., where he has been assist- 
ant chief engineer in the Aircraft Product Div. 


Littelfuse Inc. has appointed as vice presidents, Ash 
Wood, sales manager, El Monte, Calif., plant and 
Gerald Spates, general manager, Chicago plant. 


Ashley C. Hewitt, who recently went from Kinner 
Motors, Glendale, Calif., to Radioplane Co., Van Nuys, 
Calif., has been appointed chief engineer of the Engine 
Div. of the latter company. 

At Bellanca Aircraft Corp., Wilmington, Del., a second 
set of officers elected by the board within eight days 
included as president, Col. John M. Jouett, executive 
vice president, Higgins Aircraft Inc. G. M. Bellanca, 
founder, became chairman of the board and L. C. Mill- 
burn continues as executive vice president and general 
manager. 


James A. Baubie, Westinghouse Electric & Mig. Coa 
Lawrence W. O’Brien, General Electric Co.; and 
Richard E. Gauen, Nash-Kelvinator Corp. constitute 
a new coinmittee of the Household Refrigeration Sec- 
tion of NEMA. Known as the Public Information 
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thickness. 






cial shapes as well as laminated and 


inlay contact strips in any width and 


you with contacts and contact 
materials best suited to your require- 
ments. Practically any shape and 
size may be specified for attachment 
by riveting, welding, brazing or sol- 
dering. We make contact screws, 
studs, bars, plates, washers and spe- 
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BAKER & ae NTE - 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 


113 Astor St., Newark, N. J. 
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About Criticial Material? 


Now is the time to investigate the new design opportunities of 
Universal quality-controlled porcelain; produced by automati- 
cally controlled equipment that guarantees uniform high quality. 
Chances are that many of your parts can be better produced 
with advantages in dielectric strength, corrosion, thermal and 
acid resistance, and better appearance. Many war important 
products should now be redesigned — releasing much critical 
material for direct war use. A Universal porcelain engineer will 
be glad to work with you in your redesign problems. 


Tae UNIVERSAL cray propucts co. 


1540 EAST FIRST STREET « - * SANDUSKY, OHIO 


MAY 1943 





Industrial 


fast-producing 





San Francisco 


right—the first time 

is a cinch with Drake 
Soldering 
Irons and Solder Pots. 
That’s one reason they 


are so popular with 


Industry. E 
need of industry can be 


met, too, for Drake has 






Making connections 


Amer- 


very 





Drake Soldering Irons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. write 
now for Illustrated 
Folder. 

















































Baker Contacts 


diluer and palladium 


E are equipped to furnish 
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DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE, CHICAGO, ILL. 




















































IN ELECTRICAL CONTACTS — 
T's 
THE 


¥ This is one of a 
series of informa- 
tive advertise- 
ments intended to 
assist design en- 
gineers in improv- 
ing electrical con- 
tact performance. 
More information 
will be found in 
“Fansteel Electri- 
cal Contacts’ - An 
Engineer's Hand- 


~ book — free on 
request. ' - A 4 / 


Orn" 


Good electrical contact performance requires 
maintaining contact surfaces of uniformly low 
electrical resistance. The effective conductivity 
of the operating surfaces, especially after con- 
siderable use, is far more important than the 
inherent conductivity of the particular material 
of which the contact is made. 


Oxidation, arc erosion, pitting and transfer, 
localized surface heating, corrosion, chattering— 
all these are enemies of contact surface conduc- 
tivity. And, unfortunately, there is no magic 
metal or alloy which preserves good surface 
conductivity under all conditions. 


The attainment of long-life contact surfaces 
requires three important steps; selecting the cor- 
rect contact materials, provision of ample contact 
mass and area, and making operating conditions 
as favorable to contacts as possible. This is 
hardly a one-man job, since it involves an under- 
standing of both metallurgy and design. 


The simplest solution to the contact problem 
is to work with Fansteel. The experience and 
facilities of the Fansteel contact development 
and testing staff will help to solve your problems 
on a sound and scientific basis, in the quickest 
possible time. 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 


FANSTEEL 
ELECTRICAL CONTACTS 


Tungsten - =. - Molybdenum - Platinum 


Metals - Fasaloy - and Fastell Materials 















Committee, the group will report on war Productig 
activities and post-war plans and developments in e 
idustr 
Product supervisor, Murray Corp. of ae D 
troit, Michigan, Bruno Kotowski has gone > Timm 
Aircraft Corp., Van Nuys, Calif., as a liaison engit 


e. 


leer 
Coming from the Chevrolet Div., General Mot 

; “ Lotorg 
Corp., Detroit, Mich., F. W. Lampe becomes 
ber of the staff of the research laboratory 


Wright Corp., Buffalo, N. Y. 


a mem. 
OL Curtiss. 


C. E. Scott has been elected president of the Indus 
: ian Me LUIS 
trial Unit Heater Association. E. W. Petersen jy 


comes vice president and L. O. Monroe, secretary 
treasurer. ; 
from the Vought-Sikorsky Aircraft Div., United Air 
tratford, Conn., C. J. McCarthy goes ty 


ast Harttord to be vice president of the corporation 


crait Corp., S 


Reliance Electric & Engineering Co., Cleveland. Ohio 
ups S. B. Taylor from works manager to manufactur. 
ing vice president, Clarence L. Collens, president, p. 
Morley Hitchcock, vice president and treasurer, A. 
M. MacCutcheon, engineering vice president, ang 
James W. Corey, sales vice president, were re-elected, 
Chief engineer of the Engine Research & Design Diy. 
Worthington Pump & Machinery Corp., is Ralph Mil. 
ler who was previously in the Diesel Engine Diy, 
\merican [Locomotive Co, 

Otto W. Winter leaves Republic Drill and Tool Co, 
to become president and works manager, Sav-way‘In- 
dustries, Detroit, Mich. He is retiring president of 
the American Society of Tool Engineers. 


Chairman of the Board Alfred P. Sloan Jr., General 
Motors Corp., Detroit, Mich., has been named chair- 
man of the National Industrial Information Committee 
of the National .\ssociation of Manufacturers. 


Bristol Co., Waterbury, Conn., has appointed L, G. 
Bean vice president of engineering and sales. He was 
formerly vice president and general sales manager, 


James L. McCarthy, engineering representative in 
Honolulu for \Vestinghouse, has been commended by 
the Navy for extraordinary service to the yard and 
ships in that vicinity. His company has acknowledged 
his contribution by awarding him the Westinghouse 
Order of Merit. 


To assist Executive Vice President James W. Sneyd 
of Geometric Tool Co., New Haven, Conn., Albert $. 
Redway, previously with Farrel-Birmingham Co., has 
heen made vice president. 

Independent Pneumatic Tool Co., Chicago, IIL, ap 
points Neil C. Hurley Jr. executive vice president and 
E. R. Wyler vice president. Mr. Wyler will have his 
headquarters in New York. 

Two executive promotions at SKF Industries, Ine, 
Philadelphia, Pa., make Thomas W. Dinlocker vice 
president and treasurer, and Richard H. DeMott vice 
president in charge of sales. 

Dr. Robert M. Burns, assistant chemical director of 
Bell Telephone Laboratories, New York, N. Y., has 


ELECTRICAL MANUFACTURING 





eS 


mere 
























































prc duction, ane eammeendnieiaiaains. | 


“""t | ac & DC KATOLIGHT 
ia GENERATORS 


le to Timm 








Tl Cg ine, 
ral Motor 
~“ a Men. 
OL Curtise. 
the Indys. 
tersen be. 
Secretary. 
5 Kw Generator 
ne self-excited 
nited Ajp. 
hy LOS ty 
Orporati 
_ Do you need generators for your War Production Pro- 
and, Ohio, gram? Kato’s entire production at present must be con- 
anufactyr. fined to orders with high priorities. 
esident, P Can make good deliveries on A. C. generators 350 through 
asurer A 15,000 watts, self-excited and separately excited models, 
d a 1800 and 1200 r.p.m. Available for all standard voltages 
dent, and such as 110, 220 single phase, 2 or 3 wire, three phase 
re-elected. or three phase, four wire. Frequencies of 25, 30 and 50 
cycles also available. Voltage regulation about 8% with 
‘sign Diy, 3% speed change. 
alph Mil- Also Rotary Converters and A. C. light and power plants. 
zine Diy, 
KATO ENGINEERING COMPANY 
Tool Co 66 ELM STREET, MANKATO, MINNESOTA 
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Ibert §, 
Co., has 
Felt fabrics have been available for experiment 
; since prehistoric times. It has been Western Felt's 
ill. soa engineering and production experience that made 
ap possible hundreds of new adaptations under cur- 
dent and rent shortages in other resilient materials. 
a J From a wide range of felts including those treated 
have his for special qualities (waterproofing, flame proof- Largest Independent 
: ing, stiffness, etc.) Western engineers have Manufacturers and 
supplied war and civilian industries with special Cutters of Hair, 
shapes— grommets, channels, washers, gaskets, Wool and Jute Felts 
eS. Inc., pads, anti-squeak strips, lubrication wicks, insula- 
. . tion, weatherstrip. Write us about applications for 
er vice your plant or product. 
ott vice | net 
ctor of 7 € R N a8 


WESTERN FELT WORKS 
Va has 4035-4117 OgdenAve. + Chicago, Ill. 
Branch Offices in All Principal Cities 


‘URING MAY 1943 

















Can there be a 
tougher job for 


MEYERCORD DECALS ? 


Decal nameplates on propeller blades! Blades 
that cut the bitter cold winds of the Arctic... the 
humid air of the Tropics... that claw through 
sand storms of the desert...cold, heat, the 
wrack of battle, hour upon gruelling hour. That’s 
one of Meyercord’s many wartime assignments. 
Have you a tougher task for Meyercord Decals? 
Meyercord Decal engineers are constantly solv- 
ing problems where lightweight, low-cost, non- 
metallic nameplates, identification, dial faces, in- 
formation markers, insignia, etc., are required. 
Decals are ideal for fast production. Quick and 
easy to apply. Adaptable to any surface. Durable, 
uniform, highly visible and permit use of color. No 
sharp edges, no screws, bolts or rivets. The un- 
limited uses for Decals challenge the imagina- 
tion. Meyercord technical and designing service 
is available without cost. Address Dept. 1125. 
Photo of propellers and 
nameplate courtesy of 


Hamilton-Standard Di- 
vision of United Aircraft 


FAST * COLORFUL * DURABLE IDENTIFICATION 


MEYERCORD DECALS 






Reg. U.S. Pat. Off. 
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Self-Locking 


HOLLOW SET SCREWS 
with knurled points 





In the manufacture of elec- 

trical equipment there are 

many needs for set screws 

that will stay-put. In those 

places apply ‘“‘Unbrako”’ Self- 

Lockers, the set screws with 

the knurled points. Once 

they are tightened as usual 

screws they won’t back out. How- 
: ever, they can be easily 
wont removed with a wrench and 


7 - reused again and again. 

o Get our catalog for details. 
7 

ti fe] al i Sizes No. 4 to 1!5” diam. 


| Knurling of socket screws orig: | 
nated with ‘‘Unbrako’’ years ago 


STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA. BOX 594 


—— BRANCHES —— 
BOSTON © DETROIT © INDIANAPOLIS * CHICAGO © ST. LOUIS © SAN FOAMrICeO 





WAR JOB Springs 


WU VU Le 





NEED SPRINGS for WAR JOBS? 


Cuyahoga's broad experience in designing and manufac- 
turing springs, wire parts and small stampings is available 


for direct war or sub-contractor requirements. 


Alga 


Od Berea ark Choy: Fy ‘ted 








been elected president of the Electrochemical Society 
He is best known for his work on corrosion Preventive 
methods and protective coatings. 


R. B. Crean, controller and manager of Nema’s Sta- 
tistical and Office Service Depts., has taken the posi 
tion of assistant controller of the Baldwin Locomotive 


Works, Philadelphia, Pa. 


Sales Manager Vic Mucher, of Clarostat Mig. Co, 
Brooklyn, N. Y., has become a dollar-a-year ¢ sultant 
in WPB’s Radio and Radar Div., spending several dayg 
a month in Washington. i 


American Society of Tool Engineers announces these 
new officers: President, Ray H. Morris, vice presi- 
dent, Hardinge Bros. Inc., Hartford, Conn. ; first vice 
president, Douglas D. Burnside, superintendent. 
American Stove Co., St. Louis, Mo.; and second vice 
president, C. W. Briner, assistant to the president. 
Pipe Machinery Co., Cleveland, Ohio. 


NEW PLANTS, EXPANSIONS, CHANGES 

In view of the fact that it operates a radio station and 
has a lot of other activities of diverse character, Strom- 
berg-Carlson Telephone Mfg. Co. has decided to 
drop “Telephone Mfg.” from its name. Post-war plans 
indicate a continuance of present lines as well as activi- 
ties upon industrial and commercial communications 


systems. 


Doubling its plant space, Arrow Safety Device Co., 
Medford, N. J., will open new facilities at Mt. Holly, 
N. J. Output of both plants will be auxiliary lighting 
equipment for vehicles, both Army-Navy and commer- 
cial products. 


Pacific Coast users of its non-ferrous and_ stainless 
fastening devices will be served by H. M. Harper Co., 
Chicago, Ill., from its new factory branch at 210 W. 
Seventh St., Los Angeles, Calit. 


Meehanite Metal Corp. and the Meehanite Re- 
search Institute of America are moving from Pitts- 
burgh to the Pershing Building, New Rochelle, NX. Y. 
New quarters include larger laboratory and _ research 
facilities than were available before. 


‘rom its old location at 6 Varick St., Vibroscope Inc. 
will shortly move to new factory and office space at 
6 East 39th St.,. New York, N. Y. Vibrometers and 
portable balancing equipment are the products 


Lee Grinder Co. is now quartered in new facilities, 
having changed on April 1. The company’s new busi- 
ness address is 4708 Armitage Ave., Chicago, IIl. 


Opening a second plant in Taunton, Mass., Aerovox 
Corp., New Bedford, Mass., puts 60,000 sq. ft. of new 
production space to work on mica capacitors. This 
will just about double output of this type unit. Pre 
vious plant capacity grossed 433,000 sq. 1 


Plant No. 2 of the Fred E. Garner Co., Chicago, IIL, 
has been opened at 1100 W. Washington St. There 
the company will make frequency meters, test equip- 
ment, radio telephones, direction finders, and silent and 
sound projectors. Part of the three floors used will 
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SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


14 to 96 D.P 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud aan 
of its contributions of such material 


. Time and motion studies have made mass produc- 
in the program. 


tion what it is today ... and the widespread use of 
With full production Capacity sched- Amesacks has helped. Use these industrial bags cree 
uled far into the future, all new both for shipping and mailing small parts, and for es 
inquiries are now necessarily sub- inter-plant materials handling. We'll tell you how; samPl 
ordinated to these vitally important just write for information and FREE samples. 


prior commitments. However, every 


busi- 
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rovox urgent need will be given careful oe a ee 


yf new consideration. 
This 
Pre- 


Gear Specialties 


o, Ill. 
There eco a ee SD 


. 7 A 
— Como ne ome 
it and de: AMES BAG COMPANY 
d will 2650 W. MEDILL AVE. Ph. HUM. 3482 1971 EAST 661 ST. - CLEVELAND, OHIO 





(RING MAY 1943 








“BUTTERFLY” 
CLOSED 
a a 

X \. SIGNAL 





OPEN 
INDICATING 


LITTELFUSE 
No. 
SIGNALETTE 


SIGNALETTE 
CHANGEABLE WITH LAMP 
ASSEMBLY AC 4283593 
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AND WO LIGHT 


1534 








IS INTER- 


Littelfuse SIGNALETTE is a new signal indi- 
cator for aircraft, etc. Indicates by re- 
flected light, daylight or artificial, by 
“black light’, and by fluorescent-radio- 
active-luminescence. Signals in total 


darkness. 


Operated by solenoid connected with 
opening and closing vanes of “butterfly”. 
When activated, “butterfly” opens instant- 
ly, showing signal. Red, green, amber, and 


white available. No glare, no blur, no dim- 


ming. Uses approximately only /2 current of filament lamps. 


NON-SHATTERABLE PROTECTION. Plastic cap (permit- 
ting free penetration by ultra violet rays) withstands sever- 
est tests. No burn-outs; no delicate parts to break from 


shock; no spare lamps required. 


Send for Signalette Bulletin. Complete data. 
Ask about samples for test. Wire or write 





LITTELFUSE 


INCORPORATED 


4757 RAVENSWOOD AVE., CHICAGO, ILL. 
260 ONG ST., EL MONTE, (Los Angeles Suburb) CALIF. 





be devoted to the engineering staff but the genera] of 
fices will stay at the old address, 43 I. Ohio St 


Standard Aircraft Products Inc., Dayton, Ohio 


sige “ig has 
just acquired 50,000 sq. ft. of floor space 


lor an eastern 
plant to be located at 345 Hudson St., New York N 


Y. Airplane lighting equipment is the company’s chief 
pre duct. 


To accommodate an enlarged research and develop. 
ment staff, New Wrinkle Inc. has occupied addi- 
tional space adjacent to its existing general offices at 
314 W. First St., Dayton, Ohio. High-pressure anq 
high-vacuum studies will be specialties in the new labo. 
ratories. The organization renders research and deyel- 
opment services to 200 plants manufacturing wrinkle- 
coating compositions, resins, and 


synthetic related 


products. 

New contracts with Defense Plant Corp. will provide 
construction for Tube Turns Inc., Louisville, Ky., of 
a plant in that state costing $6,525,000. and for Re. 
public Aviation Corp., Farmingdale, L. 1., N. Y, for 
activities in several states at a cost of $10 million. 


Increases in existing DPC contracts have been ex. 
tended to: Aviation Corp., Williamsport, Pa., (Ohio 
plant) $630,000., totalling $2,710,000.; Chrysler 
Corp., Detroit, Mich., (Michigan plant ) $600,000., to- 
taling $2,405,000. 


Westinghouse Air Brake Co. will expand its sery- 
ices to industry by applying its well-known railroad 
controls to other industrial problems requiring accuracy 
and flexibility in a sequence of operations. Some of 
the outlets being studied are agricultural machinery, 
armament equipment, automotive, aviation, building 
construction, ceramics, lumbering, metal working, paper 
making, and _ plastics. 


“Skytrains” or C-47 cargo airplanes are already com- 
ing off the completed production line in Douglas Air- 
craft Company’s new windowless Oklahoma City 
plant. This factory was started after Pearl Harbor 
and was therefore built under all the material shortage 
difficulties existing since that time. 


WAGE AND HOUR LAW FACTS 


Continued from p. 132 
up to $10,000, and, in the case of a second conviction, 
imprisonment up to six months, a fine or both.  Fail- 
ure to comply with the Walsh-Healey Act may involve 
and if 
flagrant violations are found, employers can be denied 


such disabilities as cancellation of the contract, 


Federal contracts for a period of three years. 

While the penalty provisions serve as a reminder to 
would-be violators, the vast majority of employers are 
quite ready to meet their responsibilities under these 
Acts—and by the same token they want competitors to 
do the same. And looking beyond today, to the post- 
war period, good labor standards and the purchasing 
power they create will lend stability to our industrial 
structure by helping to provide industry with a market 
it can measure and plan to serve. 


ELECTRICAL MANUFACTURING 





































































Se 
































































eral of. 
yt. 


hio, has 
| eastern 
ork, N, 
y's Chief 


develop. 
‘d addi. 
ffices at 
ure and 
-W labo- 
d devel. 
Wrinkle- 

related 


provide 
Ky., of 
for Re- 
. bie for 
On, 


een ex- 
( Ohio 


hrysler 
JOO.. to- 


ts sery- 
railroad 
curacy 
ome of 
chinery, 
yuilding 
x, paper 


ly com- 
as Air- 
ia City 
Harbor 
hortage 


viction, 

Fail- 
involve 
and if 
denied 


nder to 
ers are 
r these 
itors to 
e post- 
“hasing 
lustrial 
market 


Aeon D 


SP Ee RY 8 PENSE 





FOR EVERY 


ELECTRICAL NEED s 


MICA PLATE MICA AND FISH PAPER 
Se MICA AND PAPER TAPE 


Flexible, and Heater 


MICA AND FIBERGLAS MICA TUBING 
COMBINED 


MICA PAPER (nian 
MICA CLOTH | \\ 


INSULATION AND WIRES 


MICA COMMUTATOR ee 
RINGS & SEGMENTS SERvic 


MICA AND ACETATE Write for the 
COMMUTATOR 
SEGMENTS IW 
MICA AND RED ROPE BLUE 
PAPER CATALOG! 


All Macalies | 1 Prod / istributed by 
INSULATION and WIRES, Incorporated 
2127 Pine Street, St. Louis, Missouri 
289 Simpson Street, N.W., Atlanta, Georgia 
30 Trowbridge Avenue, Detroit, Michigan 
181 Portland Street, Cambridge. Massachusetts 





G-E KON-NEC-TORS... 


Simple, modern fluid contact devices 


General Electric Kon-nec- 
tors are modern mercury 
switching devices that can be 
operated literally millions of 
times without any decrease 
in efficiency. Easy to apply 
to any mechanism, they have 
This Kon-nec-tor is for very many vital industrial uses. 
light duty where uniformly lou They are flash-proof, dust 
internal resistance is required proof, and _ corrosion-proof, 
operate silently and depend- 
ably and have overload capacity to spare. 

There are two general types of Kon-nec-tors, (a) the 
“‘mercury-to-mercury” type, where the make-and-break 
takes place by the union and separation of the mer- 
cury into two pools, each of which is in contact with 
an in-lead wire; (b) the “‘mercury-to-metal” type, where 
make-and-break takes place by the flowing of the mer 
cury to and away from the solid in-lead wires. The former 
is adapted to handling heavy loads up to 25 amperes, 
the latter light loads up to 5 amperes. 


For information about applications of G-E Kon-nec-tors, 
write Dept. EM-5 at the eddress below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL & ELECTRIC 


410 Eighth Street, Hoboken, N. J. 
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{dvertisement 


PRECISION PARTS 





The Punch Behind 
THE BULLET’S PUNCH 


Untold millions of rounds of ammunition are going to 
dozens of fighting fronts. Lives, skirmishes, battles, vic- 
tory itself depend on the uniform accuracy of every 
shell, on its ability to slip smoothly into the breech, to 
fire accurately, and to eject itself instantly. The incred- 
ible accuracy that keeps guns from 
jamming is a job for Ace. 

This hardened steel cartridge- 
forming punch is ground out by the 
thousands in the Ace Centerless 
Grinding Department. Few people 
realize that this kind of tapered- 
and-straight cylindrical contour can 
be produced without centers, and 

eee few plants can do it. Yet Ace men 

diameters and ataper. and women, Ace precision machines, 
finish them in a single operation—with a roundness of 
the small and large diameters and an accuracy-of-taper 
that never vary by more than three ten-thousandths 
of an inch. 

Successful post-war products will make use of war- 
taught accuracy, war-winning tricks of internal, external 
and Surface Grinding of steel, non-ferrous metals, glass 
and plastics. Ace can help you produce (or prepare to 
produce) small precision parts in volume. Send samples 
or sketches and have an Ace up your sleeve. 


Close tolerance on a volume basis. 





ACE MANU FACTURING 
CORPORATION 
for Precision Parts 
1247 E. ERIE AVENUE, PHILADELPHIA 





229 


















































Briefly reviewed, on this and the 
following pages, are recently pub- 
lished sources of descriptive and 
technical information as offered 
by various suppliers of essential 
materials, electrical and mechani- 
cal parts, equipment, motors, 


ELECTRONIC CONTROLS. Rectifiers, convert 
ers, inverters, speed regulators and cycle changers in 
concise, summarized review indicating advantages to 
be gained in specifying such product components. Sav 
ings in materials and labor, improved operating char 
acteristics and lower costs are cited. Unit rectifiers 
save two, thirds of the copper and steel and give higher 
efficiency than motor-generator sets. In addition these 
units have long life. silent operation, quick starting, 
high power factor and small space requirements. They 
eliminate mechanical methods of adjustable speed con- 
trol when used for motorized machine tool drives. 
(Bulletin 170) Electron Equipment Corp., Palm 
Springs, Calif. 


CELLULOSE-ACETATE TAPES. Offering the 
following properties: high dielectric values, low power 
factor, lower hygroscopic tendencies, high tensile 
strength, better temperature characteristics and requir- 
ing less varnish, the woven cellulose acetate rayon fabric 
tape described and reviewed from technical and per 
formance aspects is suitable for a variety of industrial 
electrical purposes such as within motor, generator, 
transformer, cable, instrument and coil windings. 
Standard widths and packs are listed in this bulletin 
(Kappa) but special widths can be supplied on request. 


Wm. E. Wright & Sons Co., West Warren, Mass. 


ELECTRICAL CONTACTS. Discussing electrical 
contacts of silver, platinum, tungsten, molybdenum and 
a variety of other metals and alloys their design, manu- 
facture and application, Catalog No. 152 offers likely 
aid to the specifier. Included also are a series of tables 
giving the specifications of typical stock contacts ; how- 
ever, if a standard design will not fit readily into certain 
applications, the engineering staff will collaborate in 
designing special shapes to fit specific needs. All con- 
tacts are available in various rivet, screw and welding 


types. Callite Tungsten Corp., Union City, N. J. 


ZINC ALLOY DIE CASTING. (Questions and 
answers typical of those occurring frequently in the 
fabrication of metals. A new booklet serves to relate 
the problems of specifiers of zinc alloy die castings to 
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View Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


drives, controls, finishes, etc., for 
integration within complete prod- 
ucts of various kinds. 

Engineers, designers and execu- 
tives to whom ELECTRICAL MAN- 
UFACTURING is made available 
each month under the controlled 


circulation policy of The Gage 
Publishing Company are invited 
to forward requests for copies, 
preferably upon letterheads of 
their company, directly to the 
manufacturer, at the address indi. 
cated with each item. 


many kinds of products for post-war planning. Also 
included are several charts and extensive illustrations 
to properly complete the picture. New Jersey Zinc 
Co., 160 Front St., New York, N. Y. 


MOTOR DRIVE. Electronic, ac., control system for 
variable speed de. motor operation with wide stepless 
speed range, automatic speed regulation, and fast ae- 
celeration with automatic current limitation. — This 
drive also provides finger-tip speed control on one dial, 
fewer rotating parts—minimum vibration, wide-range, 
stepless, variable speed control, stable operation with 
full torque at low speeds, enclosed or built-in mount- 
ing, protection against overloads, low voltage and field 
failure, constant torque—zero to base motor speed and 
constant horsepower—base speed to higher speeds. 
Curves show 20 to 1 speed range, 10 to 1 speed range 
and constant speed and detailed information is given 
concerning the design and function of the drive. 
Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


TIME CONTROLS. Complete catalog describing 
and illustrating the standard controls of one manufac- 
turer. Brief descriptions given each individual series 
of controls complete with illustrations, technical char- 
acteristics and suitable applications. Also includes 
cvcle repeaters, light-time switches, program controls 
and interval timers of the motor operated and automatic 
reset types. Paragon Electric Co., 37 West Van 
Buren Street, Chicago, II]. 


LOW TEMPERATURE SILVER ALLOY 
BRAZING. Brief descriptive data covering low tem- 
perature silver alloy brazing suitable for joining fer- 
rous, non-ferrous and dissimilar metals at low tem- 
peratures as well as being fast, reliable and an impor- 
tant factor in reducing manufacturing costs on a great 
variety of work. The two silver alloys described make 
strong durable joints at low temperatures—1175 and 
1300 deg. F. 
soldering, high temperature brazing or welding, rivet- 


and have in many cases replaced sott 


ing, bolting and clamping. In some instances brazing 
has replaced threading and bolting. Offering wide use 
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NOW—ACCLAIMED THE 
HARDEST VARNISH 
ag FOR HIGH SPEED UNITS! 


ivited 





Solve problems involving deep drying diffi- 
culties by specifying Pedigree No. 1110 
Clear Hard Phenolic Baking Varnish. When 
cured, the entire mass solidifies and abso- 


lutely will mot soften or “throw” under 





























































Opies, 
ads of . maximum heat or speed. Oil and water- 
) the The proof, it is practically infusible, has ex- 
—_ PRODUCT cellent bonding qualities and good life 
PEDIGREE under heat. Write today for sample and 
.GEO 
Se SETS our copy of the new Pedigree Insulatin 
\] 4 y Py 8 8 
ations Varnish Catalog! 
Zinc 
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epless 
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drive. o 
Pits Standard and Special 
P * SINGLE PHASE 
ribing 
vitae * POLYPHASE 
series x DIRECT CURRENT 
char- 
cludes Fo years in the production of quality 
ntrols | electrical equipment have given 
‘eal Peerless engineers and craftsmen pro- 
ficiency and experience in designing and 
building motors of maximum efficiency 
LOY and trouble-free operation. 
tem- 
x fer- 
tem- 
mpor- 
great | 
aie a THE PEERLESS ELECTRIC CO. 
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In air conditioning, refrigeration and electrical equip 
ment industries as well as for marine purposes the? 
allovs are included in Navy and | ederal specification 

ql ‘ 


Handy & Harman, 82 Fulton St., New York, N. Y 


AUTOMATIC CONTROLS. Catalog No. 600 dg 


cusses automatic controls for various — specification 


points in heating, air conditioning, refrigeration anq 
general industrial product practice. Included are Joy 
voltage thermostats, relays, pressure controls, air cop. 
ditioning and oven temperature controls, magnetic gas 
valves, hydramotor valves, refrigeration valves, ee 
etc., with detailed dimension, performance and design 
characteristics. Mercoid Corp., 4201 Belmont Ave. 
Chicago, II. 





’ , 
Here’s why you 
should order trols, fluorescent-lamp ballasts, luminous-tube trans. 


formers and other ac. equipment and the other de- 


al j scribing de. applications for use with radio transmit. 
ar V ters, electronic 


devices and other de. equipment, The 


CAPACITORS. Two bulletins, one describing 


ca- 
pacitors for ac. applications for use with motors, cop- 


treating material used in the capacitors is a synthetic 


oy 


igh 


dielectric strength, high permittivity and exceptional 


_ noninflammable liquid, specified because of its h 
Official apportionment of raw materials {is 


men Qo, => 


necessary to insure their use where they will ee ; eee ; 
ie # ati ; iccetiiaies stability. Available in a wide varety of case types, 
Oo > os food. ch appo I ; F ‘. ° ‘i a 

citi the cranall war elcet. at in cylindrical, rectangular, oval in deep and shallow drawn 
individual cases creates apparent delays forms. General Electric Co., Schenectady, N. Y, 


for which the molder may be biamed. 


Here's what actually happens, before the THERMOCOUPLE SWITCHES. What an exten- 
molcer can begin work. He must place his sive line of aircraft selector switches can do to improve “a 
requisition with the raw material mant- performance and facilitate various tests. Different 
fecturer by the LOth of the month. 


Sea stvle switches offer as low as 2 points on the face to as 
All requisitions are summarized by the 


réWw material manufacturer and forwarded to a5" as 40} lus the _ © oe or —_— : ™ 

ON Ee ict eats oo thin 25 0% Available in case sizes from 2 to + in. diam. 
Lesis of end-use importance. Around the 35t' Certain of the types described are especially suited to 

of the next month. the molder receives a aircraft specification points but are quite adaptable to 

ccpy of his requisition with a statement of other products. Lewis Engineering Co., Nauga- ' 
the amount allotted against tt. And he tuck, Conn. 


receives the material sometime during the 


last half of the month. | his means that ona IGNITION CONTACTORS. I iT fast. accurate | 


requisition placed by May 10th, no raw 
s power switching of ac. resistance welding machines, the 
material will be received until the latter half ae bier] 
of June—and that molding probably cannot ignitron contactor 1s a compact, high-capacity device 
t 


which a @lerteonic 41 ee Baan hava 
be started before the end of June, or early wiht uses electronic tubes rather than a mechanica 


July. contactor to close and open the primary circuit of 
In view of this situation it is important resistance welder. This bulletin (GEA-305BB) out- { 
that you place your orders before the LOth lines the desirable features of such electronic contact- | 


of any month. You can look to us at Auburn ors, describes and illustrates their construction and in- 


13 ] 


avoi CeSsi Jays—to finish : as : : 
to avoid unnece ary delay finish and stallation. and indicates the simplicity oft their opera- 


inspect with scrupulous care. Your produc- : ; a 
bi i vill 1 ; Id tion he contactors cover approximately the range 
on ine V lever eC SiIOWw ec aown ry a ‘ 2 . ' o 
hadiieecaiéied plastica orresponding to that of magnetic contactors rates trom 
150 to 1200 amp. General Electric Co., Schenec- 


tady, N. Y. 


ee ers ADJUSTABLE SOCKETS. Covering a complete 


AUBURN BUTTON WORKS line of adjustable sockets for extensive specification 


pol S ( atal Oo a) {) 11] 1S : 2c » li < cjal- 
Molders of All Types of Plastic Materials by Compression, 1? ints, tla US No. 10] Must! ate the many peck 
Transfer Injection and Entrusion Methods zed types offered by one manutacturer together with J 
ESTABLISHED 1876 AUBURN, N.Y. suggestions for uses. ‘These sockets are: unaffected by 
ibration, of nipple construction permitting direct at- | 


tachment to fixtures, fashioned without wing nuts of 
set screws to adjust or work loose and equipped with 


“stop” station which prevents wires from twisting 





regardless of the number of adjustments. Of uno- 


ower 
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— 
The spirit of Lafayette is a fight- 


ing spirit. Lafayette Radio is bending every 
effort to speed America’s war production by 
supplying emergency requirements ol radio, 
sound and electronic parts to all branches of 
the armed forces as well as to manufacturers 


and subcontractors. 
Make Lafayette your headquar- 


ters for parts. A single order to Lafayette, no 
matter how large or how small, will bring quick 
delivery on all of your parts requirements. 


Free 130- Page Catalog. Radio, Sound and 
Electronic Parts. Write 901 W. Jackson 
Bled., Chicago, Ill., Dept. 51.3 


“Quick Delivery 


on Radio, Sound and Electronic Parts” 








WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York, N.Y. 
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35 E. Wacker Drive. Chicago. 


ie 


SOLDER POTS 


ANY TYPE * ANY SIZE 
FOR ANY HEATING SPECIFICATION 


@ Whatever your require- 
ments in melting solder and 
soft metals, they can be 
fully and most satisfactorily 
met with a Sta-Warm. Avail- 
able in either direct-heat, 
three-heat, rheostat, or with 
variable thermostatic con- 
trol, in shapes and sizes that 
promote the highest effici- 
ency in soldering, tinning 
and dipping operations. 
Heat is evenly distributed 
around the pot. Current 
consumption is held to a 
minimum. 


STA-WARM ENGINEERING 
SERVICE 


@ Let Sta-Warm En- 
gineers advise on 


equipment specifically 
designed to meet your 
needs. No obligation. 





No. RX-18 





No. 650 





STA-WARM ELECTRIC 


SOLDER DISPENSING HEATER 







































@ Single or dual orifices 
discharge solder by drops 
or streams at single stroke 
of lever, hand or foot oper- 
ated. Individual adjust- 
ment provides for perfect 
synchronization of dual 
outlets. Variable thermo- 
static control, 500° to 
850° F. range. Capacities 
36 lbs. and 78 Ibs. 








Ravenna, Ohio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 






STA-WARM 
ELECTRIC CO. 
565 N. Chestnut St. 


EXTRUDED PLASTICS, Inc. 


Norwalk, Conn. 


New Canaan Avenue 





TW OX PLASTIC TUBING 
Made to close tolerances from a number of 


REG. U.S. PAT. OFF base resins...in a full range of sizes from 3/16” 
to 244" O.D. 


TULODLWottow nos 
Made from Tenite II 


REG. U.S. PAT. OFF. HEXAGONAL * KNURLED « ROUND 
NATIONAL DISTRIBUTION —Immediate shinment from warehouse 


stocks for War Production. Illustrated catalog will be mailed on 
request of EXTRUDED PLASTICS, Inc., Norwalk, Conn. 


IN CANADA: Sole Licensees, DUPLATE CANADA, LTD., Plastic Div. Oshawa, Ontario 
EXPORT DEPT.: AMERICAN STEEL EXPORT CO., INC., 347 Madison Ave., N.Y.C. 





SPECIAL SPECIFICATION 


VOUMSOMENS 
* ACME’S SPECIALTY * 





You name the specifications and we'll build the 
transformers to meet the job. Here's an example: 
Power Supply Transformer for high voltage 
rectifier, 6 kva, 115 volt, single phase, 60 cycle 
primary, secondary, 3300 volt, 1.8 amperes. 
What are your transformer specifications? 


THE ACME ELECTRIC & MFG. CO. 


35 WATER STREET S) « + CUBA, N.Y. 


>F oon MLC 


Acme 





thread shell construction, these sockets adjust verti. 
cally to full 90 deg. at any horizontal angle and to 350 : 
deg. horizontal range at any vertical angle for full 


operating flexibility. Reliance Devices Co,, Inc 
510 Sixth Avenue, New York, N. Y. : 
REDUCTION DRIVES. Describing a compact 


speed-reduction unit having a fixed speed ratio of 13 


to 1 that mounts on the shaft extension of the driven 
( Orresponds 
in shape and weight to a pulley with its speed ratio 
Made in 
Bulletin No. R-4? 


offers both blueprints and iene tions of typical in. 


machine by means of a keyed bushing. 


amplified through a short-center belt drive. 
six standard sizes from 2 to 24 hp., 


stallations and several handy tabulations which are per- 
American Pulley Co., Phil. 


tinent to drive selection. 


adelphia, Pa. 


AMERICAN ELECTRICAL STANDARDS. 
Concise, non-technical definitions of various types, 
parts, speed classifications, enclosures, —protectives. 


torque and duty for ac. and dc. motors in fractional 


horse power sizes. Based upon recognized standards 
of the 
\merican Society of Mechanical Engineers, National 
Electrical Manufacturers’ Underwriters’ 
Laboratories, Bureau of Standards and Navy and War 
Dumore Company, Racine, Wis. 


American Institute of [Electrical Engineers, 


\ssociati mn, 


Departments. 


SPARK PLUG BUSHINGS. Specified instead of 
the usual solid aluminum bronze bushings, hard, smooth 
stainless steel wire inserts may be used with conven- 
tionally threaded spark plugs of 18mm. and 14mm, 


sizes (Bulletin No. 237). 


Lighter in weight, non- 
corrosive and resistant to wear as well as leak proof, 
these components offer improved heat transfer, enable 
stronger cylinder head design, show easier spark plug 
removal and eliminate the pre-stressed metal conditions 
set-up by the shrink-fit of conventional bushings. Air- 
craft Screw Products Co., Inc., 47-23 Thirty-fifth 
Street, Long Island City, N. Y. 


BRONZE BUSHINGS. 
rials and design together with listings of sizes and 
literally hundreds of finished bronze bush- 
ings and porous-oil-retaining bearings (Catalog No. 


Technical details of mate- 
prices for 


35) in a comprehensive review of the products of one 
manufacturer. Used extensively at aircraft specifica- 
tion points, these bushings are suitable for application 
in many types of complete products. Available to meet 
\. S. T. M., S. A. E., Navy, Federal or any desired 
standard. Oil-retaining bronze bearings and oil im- 
pregnated hardwood bearings are also featured. Atlas 


Brass Foundry, Los Angeles, Calif. 


PLASTIC TUBINGS AND FITTINGS. To take 
the place of such strategic materials as aluminum, stain 
less steel, nickel, copper, brass, tin and rubber in the 
handling of fluids of various kinds, the plastic tubing 
herein described (Bulletin No. P-4) is adaptable to 
high working and bursting pressures and is resistant 
flexibility 


and ease of handling makes it extremely valuable in 


to most chemicals. Its insulating qualities, 
product functions requiring the delivery of oil, gas, aif, 
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Any Quantity — Prompt Delivery 


Practically every electric coil application is best 
served by Precision Bobbins—-Relays, Heat Con- 
trols, Voltage Regulators, Small Motors, Reactors. 
Aircraft and Marine Services. Precision is standard 
for utmost in heat dissipation—arger gauge, or 
more wire of same gauge can be used; better 
insulation—-for elimination of shorts and grounds; 
strength with light weight—lightest bobbin 
type made. Cut production time, make better 
coils with Precision. Designed to your specifica- 
tions. Let us make up sample. Wire or write. 


/ SMALL PARTS YOU NEED FROM THIS 


Piece a @ SOURCE 





Cen tralize your sources and SAVE TIME. Above diagrams typify the 
variety of Fuse Pins and Discs—Shear Pins—Retaining Pins—Setting Pins—Firing Pins— 
Swivel Locks—Threaded Hooks—Wing Nuts—U-Bolts—special and standard Screws, 
Bolts, Nuts and Rivets obtainable at Central Screw Company for: 


@ Communication Units @ Hose Clamps 

@ Electrical Controls @ Bomb Releases 

@ Aircraft Components @ Ordnance Items 

@ Ammunition Boxes @ Marine Equipment 


SPEED YOUR PRODUCTION | If you need small parts for Bombs— 


Bomb Releises—Fuses—Ammunition Boxes—Communication Units—Electrical Con- 
trois—Aircraft Components—Hose Clamps—Ordnance Items—Marine Equipment— 
we'll deliver any quantity, with absolute uniformity of size, shape, and quality, 
when you need them. Write 


Shield 
CENTRAL SCREW COMPANY ‘tice nas. 


TS RNR ne RE RA SRNR Ne 
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Bobbins the basis of your 
coil efficiency 
However excellent the winding, coils are no 
better than their foundation. Make sure with 


PRECISION 
BOBBINS 


SPACING TUBE WITH 
LAMINATED WINDING 
OF CELLULOSE ACETATE 


x 
wd 






mo 


b Cellulose Acetate 
_ made integral with 
‘ bobbin construc- 


tion. Corrosion- 


LAMINATED WITH 


resistant tor Air- 
craft Marine Serv- 


ices, Ordnance, etc. 


Manufacturers of Dielectric Paper Tubes, round, square, rectangular. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON SP. CHICAGO, ILL. 





AN ALL-ELECTRIC anda 
ADWUSTABLE- SPEED ORWE © ¥ ag 


for A-C. CIRCUITS 


Speed Ranges up to 16 to 1 
Sizes — 1 to 30 hp. 





SPEED CONTROL CONVENIENCE DIRECT DRIVE. Lower cost, 
WITHOUT LIMITATIONS. because fewer parts (no 
Place speed-changer and start- intermediate speed-changing 
stop button at any convenient device). Power is closer to where 
point to which a wire canbe run. it is needed. Use less space. 
Control is within easy reach. Streamline your machine design. 


FROM A-C. POWER 

SUPPLY. The “pack- 

va a aged” V*S Speed Control 

ta f - Ga Unit brings youimportant 
—staat\) 

Geanons- stow, advantages ata new low 
price. Mount it any- 
where. Simply connect 
it by three wires to 
a 3-phase a-c. circuit. 


Other Production Aids: 
Quick stopping, reversing, 
speed-setting, safe speeds 
for threading, ample 
starting torque with 
smooth acceleration. 


Get Bulletin 310 
for details 








RELIANCE ELECTRIC & ENGINEERING CO. 


1082 IVANHOE ROAD = dilie Pe is CLEVELAND, OHIO 
Sales Offices in Principal Cities 
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Aerial camera motor, 
1/120 H.P. with speed of 
6000 R.P.M.—12 volts. 
Equipped with ball bear- 
ings; diameter of housing 
2-3/16''; overall tength 
not including shaft 
3-7/32"'; shaft extension 
1’’; shaft diameter .1875” 
(3/16"’) weight 14 oz. 
Wrinkle finish. 





Type LDIB-1 


Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.—either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); diam- 
eter of housing 2.306”; 
overall length not includ- 
ing the shaft extension, 
2-15/16’’; shaft extension 4 
.766"; shaft diameter Type LD3R 
.250”; weight 1 Ib. 3 oz. 










TELEGRAPH Instruments 


SIGNAL Wireless and Telegraph 
Instruments are playing an impor- 
tant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 
and dependability. 


#112-S Sounder 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in All Principal Citie 






























































water, acids and alkalis. includes several tabulations 
and a graph covering technical data and physica] prop.” 


erties. Hodgman Rubber Co., Framingham, Mass 


CONSTITUENTS OF ALUMINUM ALLOYs 
Technical paper reviewing the many aluminum alloys 
with detailed consideration of elements that do not 
combine with aluminum to form compounds, of inter. 
metallic compounds and of commonly specified ones, 
Particular emphasis upon metallographic eXaminations 
and techniques. Aluminum Company of America, 


Pittsburgh, Pa. 


BUSHINGS AND MOUNTINGS. Utilizing eithe 
rubber, rubber reclaim or synthetics as the elastic ip- 
sulating medium, these bushings and mountings herein 
described will suppress vibration, absorb shock, minj- 
mize wear. reduce noise, eliminate the need for supplied 
lubrication, cut maintenance and conserve steel and 
rubber as well as offering dielectric and low cost fea- 
tures. The bushings are available in two general types, 
torsional (for oscillating movement) and protective (to 
insulate bearings); mountings are available for hori- 
zontal or vertical deflection. The absence of heat or 
chemical agents in the manufacture of the bushings 
permits the use of virtually any metal, brass, steel, 
stainless steel, bronze, copper or plated metal and 
various alloys. Bushings, Inc., 3443 W. Eleven 
Mile Road, Berkley, Mich. 


FOR BRAZING TERMINAL TUBES. Offering 
speed and reliability, the alloy discussed in this bulletin 
is being specified to join steel terminal tubes to steel 
enclosures. The process has been standardized and calls 
for a ring of wire, preplaced in the joint assembly. The 
recommended brazing procedure is outlined in seven 
steps and special émphasis is placed on careful cleaning 
of surfaces before brazing with silver alloys. Handy 
& Harman, 82 Fulton St., New York, N. Y. 


THERMOCOUPLES. So prepared that the pyrom- 
eter specifier may order quickly and easily the right 
component for his own product development this cata- 
log and engineering data book covers thermocouples, 
protection tubes, thermocouple wires, lead wires, in- 
sulators, accessories, pyrometers, etc. Arklay S. 
Richards Co., Inc., 72 Winchester Street, Newton 
Highlands, Mass. 


CAST TOOTH SPROCKETS. Full reference list- 
ing of sizes dimensional weights of cast tooth sprocket 
wheels that are available from stock. Booklet No. 2067 
stresses correct fit to increase both chain and wheel 
life. Each sprocket is tabulated as to number of teeth, 
pitch diameter, average weight, approximate hub 
length, etc. Link-Belt Company, 307 N. Michigan 
Ave., Chicago, IIl. 


RHEOSTATS AND RESISTORS. Slide contact 
rheostats and fixed resistors with full definition of 
windings, porcelain tubes, slider knobs, contact brushes, 
lubricators, bushings, binding posts, brackets, watt ¢a- 
pacities and testing voltages features. Bulletin No. 
550 also discusses single range rheostats with and with- 
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Brainin contacts enter into the 
assembly of electrical devices for 
every branch of the army, navy 
and merchant marine. We have 
the experience to make special 
designs for your specific purposes. 
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PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


233 SPRING STREET — NEW YORK, N. Y. 


CHICAGO OFFICE: 30 N. MICHIGAN ee ee 


AUTOMATIC SPACING 
PRODUCES NEAT WORK 







NAME PLATE 


DETAIL PRESS 
Model No. 40 


For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 1%", 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 


Heating Element for HOT Stamping Plastic Plates with, 
or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 
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% Crowded foe time? 
Want to cut costs? Speed 

assembly? Improve prod- 

uct? Write Doyle today 
for “double quick’ quota- 
tions on practically any 
type of Coil, any quantity. 
Doyle's pencil is “‘sharp- 
ened” by many years of 
experience to meet your 
requiremeats on a soun 

basis of economy. 


Relay Coil 












Get the figures—then 
follow through with your 
request for a production 
sample and you will be 
convinced that ‘Doyle 
expert coil winding spe- 
cialists have the ability to 
produce coils wound to 
your exact specifications. 


“One Good Turn 








or a Million”’ 
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Generator Field Coil 
Random Wound 





Motor and Generator Field Coils, 
wound, connected, taped, impreg- 
nated and shaped to conform to 
Moisture-Prooted. 


your housing. 





a 
JAMES W. DOYLE the seat vaitaane i ASOT ro 


2734 WN. Pulaski Road, Chicago 
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Tools seldom wear out—their failure is due primarily to abuse. 
Using a pair of pliers as a hammer—using a screwdriver as a 
chisel—using a light wrench for a heavy job —these and count- 
less other similar abuses shorten tool life. 


The high quality of Klein pliers makes them so necessary to 
our armed forces that only a limited quantity are available for 
the production front at home. It is imperative that we use them 
carefully. To help workmen and manufacturers get the greatest 
service from tools, we have prepared a handbook full of prac- 
tical suggestions on making tools last longer—on using them 
with greater safety. A copy will be mailed to anyone interested. 
Send the coupon below. 

DISTRIBUTED THROUGH JOBBERS 


Foreign Distributors: 
International Standard Electric Corp., New York 










This booklet on the proper care of tools 
and suggestions for their safe use will be 
mailed without charge to 
anyone interested. 


Since 1857 


Gow ke LET 


3200 BELMONT AVENMWVE, 


& Sons 


CHICAGO 


MATHIAS KLEIN & SONS 
3200 Belmont Avenue, Chicago, Illinois 
Please send me without charge a copy of the booklet “Long Life to Tools.”’ 


out protective housing, four range rheostats, graded 
’ 


* 


non-inductive and double rheostats with one slider as 
well as rotary drive rheostats. Each type is carefully 
illustrated and supplementary charts are provided, 
Herman H. Sticht Co., Inc., 27 Park Place, New 
York, N. Y. 


TOOLS. 


containing suggestions for their safe use, this pocket 


Illustrating the proper care of tools and 


size booklet aims at speeding up the war effort. Jp. 
cludes pliers, wrenches, screw drivers, chisels, and files 
as well as other implements. Mathias Klein & Sons, 
Chicago, Il. 


MOTOR CONTROL GUIDE. Listing standarg 
controls and describing their operation, a simplified 
euide to the selection and application of commonly used 
motor controls has been prepared. Thoroughly dis- 
cusses different type magnetic and manual controls, 
The booklet 
also covers a breakdown of standard controls available, 


explaining how to choose between them. 


describing their operation and function, and a descrip- 
tion of enclosures for industrial control devices, Gen- 


eral Electric Co., Schenectady, N. Y. 


A. S. M. E. PUBLICATIONS OF 1943. Current 
offerings of the American Society of Mechanical En- 
gineers with brief reviews of the topics covered, the 
date of origin and the cost. Machine tool elements, 
small tools, safety codes, graphical symbols and charts, 
standards, codes, reference books and biographies are 
group indexed. American Society of Mechanical 
Engineers, 29 West 39th St. New York, N. Y. 


COLLOIDAL GRAPHITE. What the physical, 
electrical and chemical properties of colloidal graphite 
are with emphasis on the possibilities of minute par- 
ticle sizes to combine lubrication advantages with other 
Bulletin No. 430 refers to nu- 
merous functions served and indicates those various 
vehicles with which graphite is made _ available. 


Acheson Colloids Corp., Port Huron, Mich. 


performance objectives. 


PREPARATION OF METALS FOR FINISH- 
ING. 


methods used in preparing ferrous and non-ferrous 


Covering degreasing, descaling and derusting 
metals for black oxide finishes, this booklet gives de- 
tailed formulas and techniques for removing. either 
drawing and stamping compounds, fabricating oils, 
smut, grease, rust and scale deposits from iron, steel, 
Data are 
included on reclaiming black finished parts that have 
failed to pass inspection due to faulty fabrication or 
incorrect surface preparation or finishing. Odakite 
Products, Inc., 22 Thames Street, New York, N. Y. 


zinc, copper, brass; bronze and aluminum. 


CLIPS AND CLAMPS FOR AIRCRAFT. Tech- 
nical data on an extensive line of aircraft clips and 
clamps which have been designed in accordance with 
the applicable standards and based upon many years of 
Includes bonding, 
tube, loop and cushion types as well as combination 
types. Automotive Rubber Co., 8601 Epworth 
Blvd., Detroit, Mich. 


industrial and automotive practice. 
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Engineered to lick extreme temperature and humidity prob- 
lems on the firing line, Thermador Transformers are effectively 
Thermatite treated. Thermatite is the time tested process of ac- 
curate heat controlled vacuum impregnation, developed and 
improved exclusively by Thermador during the last decade. 


THERMADOR 
rracamaTive TaEATe ‘ene 
TRANSFORMERS S 


THERMADOR ELECTRICAL MFG. CO. Oe f 
5119 South Riverside Drive, Los Angeles, Calif. f mA 


Seven leagues Ahead 


MAY 1913 


FULLY AUTOMATIC COMPRESSION MOLDING MACHINE 


IMPROVED MACHINE GIVES 


> 2 P a > 
We. Uictory Lewd all be Scrappers oe 
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AVAILABLE FROM 25 TO 100 TONS CAPACITY —This new W-S unit 
is fast! With a 10” stroke, advance is at the rate of 210” per minute, pressing 
speed 3.3” per minute, return 140” per minute. That means less waste time be- 
tween curing periods. Higher tonnage enables the use of more cavities in the 
mold. Setting of pressures and timing can be made independently from a central 
control position, more easily and quickly than ever before. 


FULLY AUTOMATIC — Hydraulically operated feeder deposits a measured 
amount of material in each cavity. Machine closes with low pressure that is ad- 
justable from 0 to 400 Ibs., and can be degassed automatically if needed after 
low pressure period. High pressure is applied automatically and is also adjust- 
able from 0 to 1000 Ibs. The pieces are then stripped and blown into the auto- 


matic scale which weighs them. If the full shot is not 
discharged, the next cycle will not start and an alarm will ring. 


WIDE USE — These machines will mold any materials suit- 
able for compression molding. Mold changes can be made 
rapidly, a big advantage on short runs. The machine has top 
and bottom ejectors. Write for complete information about this 
new unit and W-S 25-ton and 50-ton machines. The Watson- 
Stillman Co., Roselle, New Jersey. 


WATSON-STILLMAN Sez 
Wydraulie Equipmerit, aloes, \ ae 
Forged Slecl Fittings. Oe 
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When making replacements or add- 
ing new motors, specify Lima Electric 
Motors with oversize shafts and bear- 
ings to insure Dependable Perform- 
ance and Production. 


Built in sizes 4% to 75 hp brake test, 
in Standard Open Types... Drip or 
Splash Proof...Totally Enclosed... 
Explosion Proof... Flanged Types. . . 
Gearhead ... Special Types built to 
specifications. 


STANDARD OPER TYPE Lima Gearshift Drives... Magnetic 


Polishing Lathes and Tool Room Ped- sa | 
estal Grinders are also included in the 
LIMA line. 


Write or wire us for address of Lima 
Engineering Service nearest you. 





x 


GEARHEAD TYPE 


* * * Buy War Bonds Now i 
for Quick Victory } 


fe 






Large enough to successfully serve you, 
yet small enough to give personal 
attention to your needs. a 


4 
SPECIAL ROTORS AND STATORS 


TE LIMA ELECTRIC MOTOR °“° 


an a ee 

























Something Went Wrong-- 
COULD HAVE BEEN A SPRING! 


Mechanical failure is not always due to the defection of some large part. In a 
war product particularly, where no element is included that hasn’t a purpose, 
a small spring of the wrong kind, size or material can force a plane down, stall 
a tank, even tie up a whole communications system at the front! 


Knowing from experience the high uniformity of quality of Peck Springs, 
as rapidly as our old customers, for the most part, received their war ( 


contracts, they specified ‘’Peck’’ automatically. Nevertheless, we do have 
open time; so, if you need springs up to ‘es wire size, please contact us. 
We may be able to help you. 
, [ by SPRINGS for VICTORY PRODUCTS 
THE PECK SPRING COMPANY 12 Grove Ave., Plainville, Conn., U.S. A, 


> BURNLEY 
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“FIRST AIDS” 
TO EFFECTIVE 
CONVERSION 


THE ORIGINAL 
FOR 40 YEARS 
e 
MAKES SOLDER FLOW 
Uutheniant Ctamatiabis QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


We are specialists in: WE MANUFACTURE : = a 


—design and manufacture fowed, solid copper, 
SIMPLE and : 
EFFICIENT 











insulated with enamel, 

of COILS wound with Formvar, cotton, silk, 
: Nylon, paper, Fiberglas 

magnet wire, or combinations of these. 


COILS — wound with 


magnet wire to specifi- 








—manufacture and use of DIRECT DRIVE. 


MAGNET WIRE, cation. COUPLINGS 
VARNISHED INSU- 
. . : % This exclusive direct drive coupling, with rubberized cushion 
—any insulating problem, LATIONS—Cambrics, gripped permanently by die-cast ends, has no parts to get out of 
tapes, paper, silk, silk ee = to lubricate. Minimizes misalignment, free end float, and 
: : las. yacklash Custom- made for specific job. Lengths from 2-1/2" up 
We can help. substitutes, Fiberg Bores 5/16”, 3/8”, 7/16” and 1/2”. A million giving satisfactory service. 


Write for sample and further details. 


Aceme/(\h 5 GUARDIAN UTILITIES CO. 


THE ACME WIRE CO. : PoC a a MICHIGAN CITY, INDIANA 
NEW HAVEN, CONN. 
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CONSISTING of over two thousand types and 
dimensions, all embodying the skill, research 
and engineering experience of CULLMAN'’S 
many years in this field. 

Sprockets for any special requirement can be 
produced with accuracy and precision at low cost. 

Roller, block and high speed silent chains also are 
carried in large quantities for immediate delivery. 
Write today for the CULLMAN Sprocket Catalog E 


ER 


1352-E ALTGELD STREET, CHICAGO, ILLINOIS 


METAL STAMPING SERVICE 


& DRAWING a" 


STAMPING 
3 FORMING iv 
Small Metal Parts a 4 


in 


a Brass, Copper & Steel or 


PATTON-MACGUYER COMPANY 
17 Virginia Avenue, Providence, R. I. 


N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 


More than 20 years of special coil and 
transformer manufacturing for industry, 
laboratory, research and instrument makers. 
Built to conform to Army, Navy and Signal 
Corps requirements. 


+ Units 1 watt to 100 KVA 

« Prompt Service on single or small lots 

« Specialist in special transformers & coils 

» Engineering Service to Meet Special 
Applications 
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Ohio Torque Motors are employed to release 


brakes and hold them open . . . operate gates 
and doors . . . turn valves . . . operate clutches 
. . . close and open switches . . . any job a solenoid 
or power cylinder can do. 


They can be stalled for the length of time to suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 


Ohio Torque Motors are silent. Made for any 
power from 1 oz. ft. to 100 oz. ft., equal to 1/16 ft. 
lb. to 71% ft. Ibs., and to operate on one- two- or 


three-phase A.C., or up to 250 volts D.C. 


What is your problem? 
OHIO MOTORS INCLUDE 
Split-phase Induction to 1/3 HP Torque to 100 oz. ft. 
Direct Current to 1 HP Shaded Pole to 1/30 HP 
Capacitor to 2 HP Synchronous to 1/4 HP 


Polyphase to 2 HP A.C. to D.C. Motor Generators 
Aircraft Motors to 500 watts. 


Shell Type to 5 HP D.C. Dynamotors up to300 watts. 








The OHIO ELECTRIC MANUFACTURING Co. 
5905 Maurice Avenue Cleveland, Ohio 


WINDING LABS. <i> SS es 
118 ALBEMARLE AVE. 
TRENTON, N. J. 





TRAN 


For Electronic 
Applications. 


YOU CAN’T STUMP 








Oil Cooled Trans- 
former for Plate 
Supply Furnace, 
Welding, etc. 











ON A 


FORMER JOB 


Is it a tough job of special 
transformer design? We have a 
20 year record of success in 
licking jobs like that, and those 
20 years of hard-won experi- 
ence are valuable insurance of 
success on your job. Let’s talk 
it over. 


Is it a problem of quick de- 
livery on standard dry type 
transformers? While we are not 
making wild promises, we do 
have the knack of getting things 
done, a reputation for getting 
them done on time, and usually 
maintain a stock of standard 
transformer quality components 
that helps us do it. We won't 
make promises unless we can 
make good. Let’s discuss it. 


Full details on 
Vewark Trans- 
formers, Dry Type 
or Oil Cooled Dis- 
tribution Type,in 
descriptive bulle- 
tins on request. 


TRANSFORMER CO. 


17 FRELINGHUYSEN AVE. 
NEWARK, NEW JERSEY 


SUBCONTRACT FACILITIES 


At Your Service— 


Our Subcontract Division has available floor space, ma- 
chines, skilled operators and experienced engineers to help 
you meet delivery needs on war production. Established 
long before Pearl Harbor, and clever ct cutting corners 
without cutting quality, where time is the vital factor. In- 
genious, too, at meeting a variety of exceptional manufac- 
turing problems. Our facilities may be just what you need 
—a ‘phone call will verify it. 


Phone: BIGELOW 3-5600 
NEWARK TRANSFORMER CO. 


17 FRELINGHUYSEN AVENUE 


NEWARK, N. J. 
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ZV SOL-REX 


REG. U.S. PAT. OFF. 
ag — 
Y = Miniature Incandescent Lamps 


for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY,N.Y. Py 







Write Your Own Ticket 


Because all lugs are drawn from large 
seamless copper tubes right in our 
own plant we can furnish 


SOLDERING LUGS—ANY SIZE, 
TYPE, SHAPE OR PURPOSE 


SINGLE HOLE 
SOLDERING 
ILSCO facilities help you solve your LUGS 


problems. . . ILSCO quality assures 
you of BEST results always... all ways. 


Please rush us sample and 
illustrated 32-page catalog. 


Name 


Firm Name 


WOMNGES kc 6 cc cdinsceescesecs cse04snee eee 
ILSCO COPPER TUBE & PRODUCTS, Ine. 


CINCINNATI, OHIO 
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INDUSTRIAL 
CONDENSERS 
E ON EVERY 
BATTLEFRONT 
WITH THE 
re 
hallicra ters 
COMMUNICATIONS 
EQUIPMENT 





PAPER, OIL AND ELECTROLYTIC CAPACITORS 


a6 =a 
iu N D LT s T R I A 5 \ L neg = ae are on “ the eS ee eae 
‘ abie contac arrangements in 1e “ diameter. 
CONDENSER ~—— 


CORPORATION 


ee MEANS greater assembly 






DISTRICT OFFICES IN PRINC 


ee Seats speed!... faster servicing! 


Relays... 

























The hundreds of shapes and sizes of 
Cannon Connectors have many parts 
that are readily interchangeable, making 


thousands of possible combinations. This 






















: interchangeability of parts means greater 
ip LET US HELP YOU a>. assembly speed . . . faster servicing. 
WITH YOUR WARTIME sees Stock Cannon Connectors are in use 
e RELAY PROBLEMS we e SJ in a wide variety of industries. So great 
"e is the diversity that it is difficult to find 
QUICK CHARGE, Inc. — a requirement in the field of general 
1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA | ‘saree | industry which cannot be met with a 
™ ¥ \ubeee | standard Cannon product. 
eee 
i The Cannon Catalog Supplement gives a 
E S EN resume of the Connce Connectors for general 
ee a. ’ es ; | use. Drop us a line on your business letterhead 
REBAR ES, View 7 and we'll gladly mail you one. Address Depart- 


> ment S, Cannon Electric Development 


Company, Los Angeles, California. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles, Calif. 


ves For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 





Canadian Factory and Engineering Office: 


CATALOG SUPPLEMENT 
e Cannon Electric Co., Ltd., Toronto 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 








Representatives in principal cities — Consult your local telephone book 
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BEST TOOLS KEPT HERE 


Some of America’s most famous companies will tell you that 
we have exceptionally excellent facilities for precision manu. 
facturing. That's right! But, we maintain that our very best 
tools are 54 years of “Know What” and “Know How.” 

When you, too, need Metal Fabrication: Precision Machine 
Work: Electrical and Mechanical Assembly—" Let Lewyt Do 
It.” Our carefully engineered methods and closely coordi- 
nated production controls enable you to shoulder us with the 
entire production responsibility for a complete product—or 
a single part. This “Packaged Production” may deliver the 
best answer to your war production problems and peacetime 
plans. Prior commitments permitting! 


CORPORATION 
6 O BROADWAY, 


e Ball Bearing e 


prose 


alley MOTORS 


’ m0! Quarriers of 


The Choice of 
Leading Monson Slate 


Design < for Electrical Purposes 


Engineers Natural, Black, Oil Finish 
* 


DRIP PROOF ... because BETTER MOTOR DESIGN Quarries: . 
SPLASH DESIGN has been the consistent aim of Valley Portland, Maine ? Monson, Maine 


Valley Ball-Bearing Electric Corporation engineers through- 
Motors are designed +r . 
to meet operating out the years. The Valley Ball-Bearing 


conditions where Electric Motor of today offers definite 
hazards of liquids - . 7 

chips, etc., dropping buyer-appeal in efficiency and economy 
into the motor, are 3 pa . 
involved. Motors are to the purchasers of your equipment. 
protected against That is why prominent design engineers 
this as well as against ¢ 7 (eee 
normal splash con- are incorporating Valley Ball-Bearing 


ditions ; , 
Motors in their plans. MAKE BEST COIL 
FOUNDATIONS 


Heat-treated compression—more 
strength; lower moisture absorp- 
tion; weight and space-saving. 


V A L L E Y| PROMPT DELIVERY + ANY QUANTITY 
j | we Dielectric papers, cellulose, com- 
binations. Any length. Ask for 


lectric Corp. | 
E ectric Corp. NPC Ts samples and prices. Write 


RECTANGULAR 


ty 4221 Forest Park Blvd. @ St. Louis PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. ol Low Choma. 


Ball-Bearing Motors 
l4 to 75 Horsepower 
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and shape, 


approved 


branding. 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 


2001 S. Michigan Ave. 




















BRANDING 


on Plastics is the 


order of the 


Note Rogan 


write 








Chicago, Illinois 


RELIABLE - ACCURATE - QUALITY 


Our modern insulation testers 
make insulation testing easy... 


day! 


% War time demands for the swift, accurate production 
of plastic parts have made Rogan’s deep-relief branding 
method the order of the day. 

Many essential plastic war parts, of every conceivable size 
are now being 
marked to specifications by 
Rogan’s exclusive method of 
branding in deep-relief. Ac- 
curate graduations, lettering, 
designs and other markings 
are fused into the material for 
permanence. 
branding on curved sur- 
faces of Bakelite housing 
illustrated at right. 

We urge you... 
for complete details on 
this faster, less costly, 

method for 
plastics . .. 
deep-relief 






Entirely self-contained. Steady 
test potential of 500 volts DC, 
available at the touch of a 
switch. Direct reading in in- 
sulation resistance. 


Various New Models and Ranges 
—Write for Bulletins 4 430 and 440 


LUCY MDG ete 


27 PARK PLACE 


4h Yeu 


WRITE US YOUR PROBLEM 


Eastern Plant: Newark, i 
Canadian Plant: Brantford, Ont. 


at 





KESTER 
FLUXES 


Old 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, ee Illinois 





TUNGSTEN 
eC ET) 























Lia Diane 


—KEEPS CONTACTS TICKING! 


Why is this metal in the headlines? 












What makes 


it so ultra precious that geologists are constantly 


striving to locate new deposits? 


When used in electrical contacts, 





highly-fused 


pure tungsten eliminates excessive oxidation or 


pitting. 





Also, surface resistance is at a minimum. 


Naturally then, tungsten contacts are vital to in- 


dustry—in keeping its military products, machines 


and instruments functioning efficiently. 


Tomorrow, when consumer-goods demands 


to be met, remember METROLOY. . 









are 


. the con- 


tacts that fulfilled their duty in the Victory pro- 


gram, Metroloy Company, 55 E. Alpine Street, 


Newark, New Jersey 


TO. RESISTANCE-FREE 
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LITTLE WAYS TO MAKE 
BIG SAVINGS IN CRITICAL. 


MATERIALS AND TIME 





NO. 4 OF A SERIES 


(his-Chyoa Enaging 


CAN “TAKE IT" 


Jhee F Tedli prove te / 


1. TENSILE STRENGTH 
TEST. Two \%" x 1%" 
pieces of copper were 
brazed together (lap 
joint). Under a pull of 
25,000 pounds per square 
inch the copper itself 
broke—the Phos-Copper 
joint held. 





2. FATIGUE TEST. In 


a fatigue testing machine, 
the Phos-Copper joint 
(left) was tested against 
a 20% silver-solder joint 
(right). Note that piece 
brazed with Phos-Copper 
broke above the joint 
while silver-soldered piece 
broke at joint. 








3. DUCTILITY TEST. This 4. PRESSURE TEST. Using 
bronze cap was brazed to Phos-Copper, this bronze cap 


a copper tube. The assembly was brazed to a ;;'' copper 


was then crushed in a power- tube. Under a_ hydrostatic 
ful press. Pressure shattered pressure of 2200 pounds the 
the cap, yet notice how the tube burst but Phos-Copper 
Phos-Copper joint still holds joints held tight and sound. 
cap and tube tightly together. (Excellent for marine piping.) 


* * * 


Write for ‘‘Brazing with Phos-Copper’’. It con- 
tains easy-to-understand drawings showing how to 
make good brazing easy; a discussion of joint design 
—complete with “‘good and bad design’’ drawings. 
And there is page after page of photographs which * 
may suggest valuable brazing applications for you. 
Get your copy of B-3201 today. Of course, no obliga- 
tion. Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., Dept. 7-N. J-90472 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 















































WE 
LEARNED 
SOMETHING 
TODAY 


that will interest You 


Some days it's back in the shop where we have to 
shout to be heard above the roar of machines. 
Other days it may be up front where nimble fingered 
girls work with small parts. Or often it's in some 
quiet corner where a fellow slaves over a drawing 
board. Nearly every day here at Victor, somebody 
busy with the making of motors for war, discovers 
something new and better. 

From these lessons learned the 


hard way, your Victor Motors of 
tomorrow will be shaped. 


The Quality Name 
In Things Electrical 





VICTOR ELECTRIC PRODUCTS, INC. 
Dept. M-233 2950 Robertson Rd., Cincinnati, Ohio 


MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 
of Air-Gas-Oil-Brine- 
Hot or Cold Water, etc. 

Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. 














Wheat Non-spillable recharge- 
able Batteries in vest pocket 
and larger sizes. 


Stocked in several standard 
models; also designed and 
manufactured to customers’ 
specifications. The battery 
illustrated is a vest pocket 
model actually worn on the 
person and was designed to 


answer a particular need. 6 


KOEHLER MFG. COMPANY 


MARLBORO, MASSACHUSETTS 309 
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Your Scrap Keeps the Heat on the Axis 


According to Donald M. Nelson, WPB 


Chairman, “Nothing is more impor- 





tant to war production than scrap.” 





Forty-five million tons of scrap metal 
must find its way into the mills to pro- 
duce 90 million tons of steel . . . the 
industry’s quota for 1943. Collecting 
enough scrap to meet the ever-increas- 
ing demand for more steel requires the 
combined efforts of every American. 
Scrap metal collection must be main- 
tained. There can be no letup in the 
salvaging of scrap if we are to keep 
the heat on the Axis. 


Are you doing your part in the scrap 








metal campaign? 





Sa eee eee 
I Lae Re Da) 


TRIPLETT 


Mg MALL INSTRUMENTS 


DI-ACRO Brake rms 
non-stock angles, channels 
or ‘‘Vees’’. Right or lett 


hand o t Folding i ye 
width- Br ake "No 1 6” TRIPLETT 
Bre ike No. 2 12”. Brake Le F 4 ij MODEL 
o. 3—18” > d 
4 626 
with long 
5.60" scale 





She’s Fighting TOO! 
Making Parts Without Dies 


No delay waiting for dies — parts ready 
quicker — deliveries speeded up — all to 
bring the Victory sooner! Women are 
rapidly taking a major place on the in- 
dustrial front. DI-ACRO Precision Ma- 
chines — Shears, Brakes, Benders — are 
ideally suited for use by women in making 
duplicated parts accurate to .001” DIE- al size. Note tone 
LESS DUPLICATING. Thousands of This illustration Is Lane” space required. 
DI-ACRO Machines are now in use in War scale and minimum » 

plants. Get the whole story — write for cat- 
alog—‘‘Metal Duplicating Without Dies.” 








A WORD ABOUT DELIVERIES 


Naturally deliveries are subject to necessary priority regulat 


We urge prompt filing of orders for delivery as expeditiously as may be 
consistent with America’s War effort 


TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, 
309 EIGHTH AVE. SOUTH - MINNEAPOLIS, MINN. ns 0 U AL alle 


MAY 





1943 














































SI 
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Elec tind” 6, 


The Sherman line of Sheet Metal Terminals, 
Seamless Round End Lugs, Fuse Clips, etc., 
includes hundreds of types, many of which 
are considered standard by government pro- \ 
curement agencies such as Air Corps, Signal Sheet Metal 
Corps and Navy. Terminals 





Because these fittings are precision made and 
100°% inspected, they insure fast, uninter- 
rupted production. 



























* Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal wil] be 


Write for catalog, or let our engineers figure i 
furnished promptly upon receipt of print, sketch, model or sample. 


on your special requirements. 


H. B. SHERMAN MFG. CO. 


* Best grade materials, skilled workmanship and technica] ex- 
perience insures the high quality by which Thomas Povrcelgin 
has been known for 69 years. 





Battle Creek, Mich. Fuse * Development work, if needed, is part of our service. Write us 

Clips today—our superior plant facilities will save you time and money. 

for FAST PRODUCTION |[pkpuilaplitstoe tied flare 
or LISBON, OHIO 


NEW YORK e BOSTON bd CHICAGO 


with plastic | Available for fluores- 
: cent and incandescent 

lighting or fractional 

HP control. Trouble- 

free operation, de- 

pendable and eco- 

nomical. Individual 

light control con- 

serves electric power, 


Electrical Division 


MANUFACTURING CO 
WS 2 em IEE 





integrating advantages of IN-RES-CO resistors 

of particuler inportance where spacefis limited. These exceed. _ , : 
ingly nine sempanents — dependability ee S2ver2 J ; 
atmospheric and electrical conditions because each must pass a ; " 
voltage breakdown overload test of 100°% their rated working oo METAL SPECIALTIES 
voltage. Literature will be sent promptly on request without x . : 
ae - acme Seminal 7 ; Modern plant equipped 

at left), ‘> att, Non-inductive, Standard tolerance . 
1%, Maximum{resistance,590,00C shms, Size |” diam, “ ; to produce accurate 
14” high. p : ee work in all metals. 


* Manufacturers of sensitive equipment fer IPR D CTS 
industrial and military needs, have found the : 
; AND 


TYPE SL (at right)"1] Watt, Non-inductive, Standérd] tolerance . a 
'o%, Maximum resistance 1 Megehm, Size }.” diam. x 15/16” Th: ' Send your specifications 
--" to us for prompt esti- 
mates without obliga- 
tion. 


INSTRUMENT RESISTORS CO. <= 


Liiagal 
25 AMITY STREET, LITTLE FALLS, N. J 
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Do you manufacture 
electrically controlled machinery or 
equipment? If so. . . consider building 
in Paragon Timers. They save time, 
speed output, improve human effic- 
iency ... give your equipment the edge 
over competition. 

A few of the many types of equip- 
ment which now include built-in Timers are: laundry 
equipment, processing machinery, sandblast equipment, 
refrigeration compressors, lubricating equipment, heat 
treating ovens, battery chargers, etc. Ask a Paragon 
; Timer engineer to help plan your post war equipment. 
sizes and No charge; no obligation. 
al will be 


+ an PARAGON ELECTRIC COMPANY with }{)) 9:14 WIRE STRIPPERS 





Automatic reset 
sequence timer 























ra 700 Old Colony Bldg. e Chicago, Illinois THE IDEAL motor driven WIRE STRIPPER is unequalled 

for fast Production-Line Wire Stripping. Simple and easy to 
Write us operate. Even an inexperienced worker can turn out great 
nd money volume with minimum instruction. Driven by a powerful 


motor, this rotary wire stripper is the logical choice for quantity 





Co. stripping. Strips wire up to 14” diameter—stranded or solid— 
BUILDERS OF ELECTRICAL EQUIPMENT aa TT clockwise or counter-clockwise, depending on natural twist of wire. 
CHICAGO : 


MOST COMPLETE LINE OF WIRE STRIPPERS. 






or 
work in place with one hand, 
leaving other hand free for ap- 
plying solder. This illustration 
shows BRAZING Attachment. 


a 








with J{) 9:19 “THERMO-GRIP”’ 
ELECTRIC SOLDERING TOOLS 





ALTIES Quick (High) Heating is especially important with new higher- 

will melting point Solders. The resistance heating principle of 
oad IDEAL “Thermo-Grip” Soldering Tools causes the part touched 
etals. to come to soldeting heat, almost instantly. No preheating; 
— No open-flame hazard. IDEAL “Thermo-Grips” are not just 
ot esti- ordinary soldering irons, but a wide selection of special-type 
obliga- soldering tcols, each designed to do a special job. 


PROMPT SHIPMENT 
WRITE FOR DETAILED LITERATURE 


IDEAL COMMUTATOR DRESSER CO. 





| 1008 Park Avenue Sycamore, Illinois 
OFFICES IN ALL PRINCIPAL CITIES ‘ 
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THE HILLIARD 








A NEW patented process now gives to Cleve- 

Tung Non-Bend Electrodes an improved 
grain structure which enhances the advantages 
they already offer for atomic hydrogen welding. 











A Free Wheeling” Clutch of simple design recognized for 


many years as “Standard Equipment’ for Automatic Dual You get a more constant arc, leading to mo 
‘ ; re 


Drive Operation—Automatic operation of 2 speed drive—As accurate control and more uniform results. 
Initial advantages: intensive heat concentration: 
a strong, dense, clean, smooth deposit machinable 
to invisibility; minimum oxidation and magnetic 
blowing effects; movable arc adjustable from 1,” 
to 1’, together with flexibility and ease of operation 


a ratchet permitting infinite adjustment and as an automatic 


backstop. Furnished in a number of types 


THE 


|| 
HituiARD *” 
CORPORATION sigiieasians. lain Bie 


i neers will tell you how to adapt 





Ask for a copy of our Bulletin ‘‘M’’ 
‘‘Tungsten—Strongest of All Metals’’ 


106 W. Fourth St. 
ELMIRA, N.Y. 















this clutch to your needs 


CLEVELAND TUNGSTEN, INC. 


10200 MEECH AVENUE : SoS TSe ee 


CENTRIFICAL SINGLE REVOLUTION ... FRICTION 


LAVIT LSatitte |'‘“ESCO’’ AT WAR! 
Mme All of our motors, generators, motor-genera- 


tors, converters and generating plants now go to 


war. 
Tough, yet finely grained and 


non-abrasive, LAVITE can 
be molded or machined to 
your precise specifications. 


LAVITE’s exceptionally low We will be in a better position than ever to 


loss factor makes it the ideal serve you after the war. 
insulating material for today’s 


high frequency requirements. 


Samples gladly supplied. ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


Our greatly increased production has enabled 
us to enlarge our facilities and improve our products. 





WL 
QUALITY 


CERTIFIED TESTS SHOW: 


Specific gravity of only 
2.5 to 2.6. 

Water absorption 
S.1.5-0.001 per cent. 
Per cent power factor $.1.5 
at 60 cycles was only 0.0165 


Dielectric constant at 60 
cycles was 5.9—1000KC5.4. 








D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 

New York ere T at ul) New England Chicago 
50 Church Street 3682 Ingleside Rd P.O. Box 196 549 W. Randolph St 
J. A. Tompkins F. W. Luther tse ae 

Los Angeles, 4116 Avalon Bivd., Electrical Manufacturers Supply Co. 
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THIS IS THE FIRST TIME AN 
Pe 
EVER APPEARED 


Editortally alert 
Md, your 
wartime necds 
















and to your needs, too, 


for the post-war tomorrow ! 









BALLAST 


- « « yet if is one of 
America’s Best Sellers 


HERE'S WHY: 


The many outstanding 
features of Superior 
Ballast have kept 
Superior facilities at 
peak operation—one 
satisfied user has told 
onother until Superior 
has become synonymous 
with superior ballast. 
Recent expansion of 
Superior Electrical Indus- 
tries facilities will now 
permit the manufacture 
of greatly increased 


WY Alive, useful and timely are 
the reader stimulations that fea- 
ture today’s pages of ELECTRICAL 
MANUFACTURING. 

W Every article and feature is 


yresented with one purpose in view: 
| 





to provide the greatest amount of 
practical help and guidance for the 
engineers and executives who are 
responsible for the development of 


the electrically operated machines, a 


r Mitchell Mfg. Co. 
apparatus and equipment needed 














































. : 7 ; General Electric quantities of these Cus- 
in this fiercely waged mechanized Supply Co. tom Built Ballasts. 
war. Westinghouse Elecs They are streamlined for 

ge trie Supply Co. a reduction in weight 
~genera- 3% i d f installati 
4 cor IRACTITRE Graybar Electric and ease of installation 

w go to In Evecrricar Manut AC -” RK Co., Inc. in the Ballast channel 

ING te dav, product makers are find- oicaaienan of the fixture. 
enabled ing the answers to such urgent Electro Mfg. Co. The ends of lamps do 
st} oe ates “WI hy oa a 5 Is not blacken as readily 
yroducts. questions as 1ere are metals L. J. Segil Co. with Superior Ballast be- 
and materials substitutes to be cause of an improved 

) ever to . 5 result in the wave-form 
found? What alternate methods across the lamp. More 





lumens output per watt 
provided than with other 
ballast of similar design. 


and processes can be emploved? 
0. 
NN. 


How can engineering specifications 
be altered to better meet increased 
performance demands: How can 
more automatic operations be de- 


Lamps are correctly bal- 
anced with Superior 
Ballast—the Ballast has 
an inductance of ad- 
vanced design. 





signed into the product! How can Superior 


‘oduct . } I; Electrical Reduced stroboscopic 
production be speeded: Flow can a we industries’ — effect with Superior 
: SUPER se 
we do more and more with less SUPERIOR LeCTRICA orn ; new Ballast eliminates eye- 
y aia Chicago strain and provides a 
and less: location. more pleasing and more 
a 


comfortable effect. 


unite Jor information and details 


Not just an ordinary ballast — it’s Custom Built throughout! 


CIPHRIOR ELECTRICAL 
INDUSTRIES 
DEPT. C -2614 W. NORTH AVENUE, CHICAGO, ILLINOIS 


MANUFACTURERS QUALITY CONDENSERS, ELECTRICAL 
aaa ahaa > 


° TRANSFORMERS AND SOLENOID 
SE TNS TT TSN Ne WINDINGS OF ALL TYPES 


W Make ELECTRICAL MANUFAC- 
TURING your wartime ally. You’ll 
find it an invaluable aid too, in the 
development of those new peace- 
time products which America will 
be counting on after victory is won. 
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WAR NEEDS 


use dependable 
SPEEDWAY MOTORS 





back geared motors of standard or sr 


SPEEDWAY MANUFACTURING CO. 





BPOsSITive 





7 A UL Lt 


WIRE STRIPPER 


WILL NOT CRUSH 
STRANDED WIRE 


THe E-Z AUTOMATIC Wire Stripper is 
provided with a lever (shown at the top of 
iNustration) which stops the return of the arms 
until the wire is removed after stripping. It is 
then snapped, quickly, back to normal. 



























Always ready for use. Its triplicate action of 
clamping the wire, cutting the insulation and 
stripping is automatically timed and performed 
with one squeeze of the handles. When the 
pressure is released, the handles open. 


Anyone Can Use It—The E-Z AUTOMATIC 
Wire Stripper is simple, satisfactory and as 
easy to operate as a pair of pliers. 


Write For Circulars 


and Full Particulars 





Pyramid makes a Wire Stripper for every need: 
Colonial; E-Z Foot Pedal; Mastercraft Foot 
Pedal; Side Lever; Overhand Lever; and, 


Hand Wire Strippers. reas eee 


PYRAMID PRODUCTS COMPANY 
2224 So. State St. CHICAGO, ILL. 


VULCAN 
ELECTRIC SOLDERING TOOLS 


Solder Faster and Better at Less Cost 





Vulcan Electric Soldering Tools are 





























A so essential to War production 
that deliveries must neces- 
SIZE FOR sarily be confined to the 
“battle front” of the 
EVERY JOB Production Line. 
SCREW TIP OR PLUG 
TIP STYLES 
Made of the best grade materials 
for the purpose—-finest forged copper tips 
(nothing solders so well as copper tip)—10,000 
cycle heater cord and unbreakable rubber plug 


selected birch wood handles—all materials high grade 
fire proof terminals. 


VULCAN ELECTRIC CO. Danvers, Mass. 











FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 
Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, ett. 
Catalogue Upon Request 





APU eae A AA, MFG.CO. Inc. 
150 EXCHANGE ST. MALDEN, MASS. 
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CTs 


FOR 
CONTACT 
USERS! 










LUBRICATING 
SERVICE 


weenie Fp ene 


MECHANIZED WARFARE 
and INDUSTRY 


Gits OILERS 


—were individually de- 
veloped to meet specific 
lubricating requirements 
and now provide positive, 
dependable lubrication 
for every known applica- 
tion. There’s a Gits Oiler 
for each of your problems. 






































Boiled down to essentials, the 
new Callite Contact Catalog 
contains specific facts on the 


design and manufacture of 











contacts. Into its thirty-six 

















> Write for 
> » CATALOG pages we have crammed 
eer NO. 


every bit of important infor- 


a 
‘DRBBRREBEGE ss a ire 304 ! i. mation accumulated in more 
G1ITs BROs. MFG e = r 4 than a quarter of a century's 


1840 South Kilbourn Avenue e Chicago, Illinois 


CELLULOSE 
LAMINATION 


Let us laminate your Insulat- 
ing Paper for you. Either sheet 
or continuous roll Lamination. 


ited U.S, A, 
d Foreign 









specialization in the manu- 


} 


facture of electrical contacts. 








[f contacts are a component 


of your product—you should 





make this catalog preferred 
at Less Cost 


1g Tools are 
rf production 
must neces- 
nfined to the 
front” of the 
ion Line. 


m 


reading. A copy is waiting 
for you. No obligation of 
course. Callite Tungsten 
Corporation, 547 Thirty-ninth 
st., Union City, New Jersey. 


THE FLOYD A. HOLES CO. 
Bedford, Ohio 


Specialists in the manufacture of 
electrical contacts and formed 


parts — in standard and special 











shapes of tungsten, molybdenum, 
silver, platinum, palladium and 


various alloys of these metals, 


vou can GET | 


There is no restriction on electri- 
cal porcelain. We can produce 
it quickly for parts made to your 









Ne 





specifications — all you need! a KEEP ‘EM ROLLING WITH 
~ oe CALLITE 
; TUNGSTEN 
avnnaw, beeaee © 
FACTURER i 10d x2 
Hie ve ar wie FOR NEW ILLUSTRATED FOLDER Be on 
1m Chassis, ee picturing oat. OF. 
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For Electrical Applications 
USE THE NEW 
CHACE NO. 6850 


Thermostatic 
BIMETAL 


This recently developed bimetal possesses 





an exceptionally high resistivity, high deflec- 
tion rate, and is therefore especially suited for 
such applications as: 





FLASHERS 

MOTOR STARTERS 

HEAT ENGINES 

CIRCUIT BREAKERS 

SIGNAL APPARATUS 

ELECTRICAL INSTRUMENTS 
AUTOMOTIVE INSTRUMENTS 
TIME DELAY SWITCHES 

CURRENT DEMAND INDICATORS 
REMOTE CONTROL SWITCHES 
CURRENT LIMITING DEVICES 
MOTOR OVERLOAD PROTECTION 
This new bimetal can be used to improve the 
performance of these controls by increasing 
the power output for a given watts loss in the 
thermal element. A thicker, more rigid 
bimetal strip can be used without sacrificing 
thermal deflection. Even more important is 
the possibility of producing controls for 
lower ampere rating. Frequently this will 
make it possible tq add lower capacity ratings 
to an existing line—such as a five or 10 


ampere circuit breaker to the usual range of 
domestic breakers of 15—70 amperes. 


Send for Bulletin No. B-243 which gives com- 
plete details regarding Chace No. 6850 
Thermostatic Bimetal. 


wu.€ AOE co 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT, MICH. 


ee 





i miding the right men 
JO GOOS «x 


is one of industry s knottiest problems 
today. Particularly when highest 
skills are required, as in the designing 
of an electrically operated product! 


To help locate kev men, for such 
War or post-war product development 
work, ELectTRIcCAL NIANUFACTURING 
introduces on page 258 of this issue 
a new column feature called ““MIAN- 
POWER”. Reaching the attention of 
alert engineers, designers and execu- 
tives, this job advertising column may 
uncover the very man vou are now 
searching for ! 


Space Rates on Request 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, New York, N. Y. 


MOLDED PLASTICS 





MOLDS are built in our own MOLDED PARTS are: pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 
before leaving our plant. 


Tool Room, backed by over 
25 years’ experience in making 
Plastic Molds. 


INDUSTRIAL MOLDED PRODUCTS (0. 


CHICAGO, ILL. 


2035 CHARLESTON ST. 
















Automatic and dependable! Oil supply is always 
visible. Eliminate all guesswork, bearing failures, 
waste, etc. Modern in design . . easy to install... 
add longer life and value to your machines. There's 


2 style for every application. 
. aa} , 
K ) | ls | 
| bat 


easy 














THE OLD WAY 
With hand oiling, 
bearings either have 
too much oil or not 
enough. IT'S ALL 
GUESSWORK. 
WRITE FOR CATALOG 











TRICO FUSE MFG. CO. 


Milwaukee, Wis. 


THE MODERN WAY 
Oil level is auto- 
matica'ly maintain- 
ed. As oil is used upit 
is immediately re- 
placed. No guess- 
work—no hazards. 


ELECTRICAL MANUFACTURING 
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"For Your Laboratory, Product, or Production Line 








MAY 


VARIABLE VOLTAGE 





* Output voltage O to 130 volts. * Continuously 
variable. * Input voltage 115 volts (or 230 V.) 
x Efficiency over 95%. * Regulation under 4%. 
* No wave form distortion. x The ideal variable volit- 
age transformer. * Sizes from 230 to 3500 watts. 


UNTED T; 


NSO RWEREE 


VARICK STREET NEW YORK, 


ORPORT DIVISION: 100 VARICK STREET — YORK NY CABLES: “ARLAS” 


Do You Know ALL of the Advantages 


(OF INFRA-RED RAY DRYING WITH 
CARBON 


NALCO DRITHERM sicamens LAMPS? 
ep ES ane scntcaite is os modern 


Lag > Sag >. Say &. method—cuts drying cost, saves time, 


Radiant Energy Drying, baking, heat 


Caw Hy) wwe uses minimum space, produces uniform 
results. 
Available in Inside-Silvered (self reflecting) or 


clear glass types. 


Learn all of the advantages of the Infra-Red proc- 
ess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 


1082 Tyler Street St. Louis, Missouri 


PAPER TUBES 


SL _— 
SPIRAL 


WRAPPED 
ROUND ~ SQUARE - RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 








1943 

























In Times Like These 
Bearings MUST Last! 


You'RE fighting this war in your factory ...on your 
production line... with your bearings ! Naturally, the 
armed forces have first call on bearings... so make 
yours last. Mount your BCA bearings correctly... 
care for them properly...and they'll provide the 
long, efficient service for which they’re designed. 


BEARINGS COMPANY OF AMERICA, LANCASTER, PA. 
















Suggestions for Mounting 
BCA Ball Bearings 


1. Keep bearings wrapped. Keep bearings in the original wrap- 
pings until they are to be applied. Each BCA Ball Bearing is 
thoroughly cleaned and coated with pure neutral oil or grease and 
carefully wrapped in heavy, non-absorbent paper at the factory. 


2. Clean housings and shafts. The housings and shafts that are to 
receive the bearings must be carefully cleaned to remove all chips 
from machining, core sand, filings or other foreign matter. 

3. Do not remove protective coatings. When the bearings are 
removed from wrappers, it is best to allow the slushing grease 


and oil to remain on the bearings. Do not try to remove unless 
contaminated by dirt or other foreign matter. 


Bearings ® Right! 


RADIAL « ANGULAR CONTACT « THRUST 


BALL BEARINGS 





To aid you 
iM your 
product planning... 


ke A not-to-be-overlooked feature 


of ELecTrRICAL MANUFACTURING each 
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CANADIAN OFFICE: 560 KING STREET W., TORONTO 


etc., appear on pages 230-238 of this 
issue .. . each item briefed for quick 


reading. 





WY The thirty-eight current offerings 
cover a wide range of essential mate- 
rials, electrical and mechanical parts, 


equipment, motors, drives, controls, 











finishes, etc. Quite possible some of 








small electric coils, 


these could contribute to the better- 
reactors and paper tubes 


ment of your wartime products... or 
NEUTRELEC is uniform in its ability to resist the flow of electricity. . 


Entirely free from weak spots, pin holes or imperfections. Perfect for 
squore, rectangular or round tubes. Write for complete information. 


aid you in your development of those 
new machines, appliances or devices 
which you will soon be blue-printing 


for the post-war. 


Ke So why not check the list of cur- 
rent printed matter offerings and get 
in your requests now (to the manu- 
facturers direct, please) for those that 


may be of pertinent interest. 


‘GENERAL TUNGSTEN 
MANUFACTURING CO., INC. 


500 — 23rd ST., UNION CITY, N.J. eee 
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Number |Length|Width|Height 
























































1025-1 | 12 » 5 
“1025-2 | 12 9 6 
eet at a. ee 
“1025-4 | 12 | 9 | 9 
1025-5 | 18 | 9 » 
1025-6 | 18 | 9 9 
“1025-7 | 18 | 12 9 
1025-8 | 18 | 6 | 6 
"1025-9 | 18 | 15 | 9 
1025-10 | 18 12 4 
1025-11 | 18 15 12 





1025-12 | 18 12 12 
1025-13 | 18 18 12 
1025-15 | 24 15 12 
1025-16 | 24 15 15 
1025-17 | 24 | 18 12 
1025-18 | 24 | 18 15 


1025-19 | 24 | 18 18 












































1025-20 | 24 12 | 9 
1025-23 | 30 | 15 9 
1025-14 | 30 | 15 12 
4025-22 | 36 | 12 | 9 
"4025-21 | 42 9 9 








Send for Price List 1025-24 


SPARE PARTS BOXES 


As per specification 42B9(INT), for ship- 


board use, Electrical and Mechanical. Navy. 


a 





grey finish. Immediate Delivery. 


COLE STEEL EQUIPMENT CO. 


349 BROADWAY NEW YORK 


CAN HELP YOU ON ALL 
INSULATION PROBLEMS 


Some of the important products in our line are: 
Macallen Mica Products—Vartex Varnished Cloth and Tapes—Varslot Com- 
bination Slot Insulation — Pedigree Varnishes —Varnished Silk and Paper 


Fiberglas Electrical Insulation— Manning Insulating Papers and Press Boards 

Slot Wedges — Dieflex Varnished Tubings and Saturated Sleevings — Na- 
tional Hard Fibre and Fishpaper— Phenolite Bakelite Adhesive Tapes —As- 
bestos Woven Tapes and Sléevings — Cotton Tapes, Webbings, and Sleevings. 


INSULATION MANUFACTURERS CORPORATION 
CHICAGO: 565 West Washington Blvd. CLEVELAND: 1005 Leader Bldg. 
Representatives in 
MILWAUKEE DETROIT MINNEAPOLIS 
312 East Wisconsin Ave. 11341 Woodward Ave. 316 Fourth Ave., South 
PEORIA: 309 Kellogg Ave. 


Use a SPEEDCRAFT 
hm WIRE STRIPPER 


for Faster and 
Better Wire 
Stripping 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 16 con- 
secutive years. 

Write for complete information—sending wire samples—no obligation. 


THE WIRE STRIPPER CO., {7% .iciter Sit 
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VACUUM 


in the Micron Range 


@ Quicker Drying at Lower Temperatures 
(Saving time — saving heat — speeding 
production ) 

e@ More Thorough Impregnation 
(Insurance against insulation breakdown) 


@ Complete Evacuation of Tubes and Compressors 
(For longer life—greater efficiency ) 


Stokes Vacuum Pumps literally combine laboratory 
efficiency with large commercial capacity in a 
simple, rugged design, built for hard, continuous 
service, requiring /Jittle power and practically no 
maintenance. 


Stokes High Vacuum Pumps are the product of 
more than 40 years of specialization in high 
vacuum methods and equipment—of pioneering 
in the development of pumps, gauges and vacuum 
processing equipment offering a 
complete vacuum service to the 
Electrical Industry for drying, 
impregnating and evacuation. 


Write for the Stokes Handbook 
on Higher Vacuum Practices 
and Equipment. Sent on request. 





F. J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia, Pa. 
Representatives in New York, Chicago, Cincinnati, St. Louis 


Cleveland, Detroit 
Pacific Coast Representative; L. H. Butcher Company, Inc. 









“WE ARE CURIOUS” 


is @ questionnaire placed in 
Roosevelt rooms. Responses en- 


able us to improve our service. 


9 Bike Re 
Rares fo. 5 ill 


is the answer we get most often 


ROOMS WITH BATH FROM $4.50 


25°/, Reduction on Room Rates to 
Members of the Armed Forces. 


HOTEL ROOSEVELT 


MADISON AVE. AT 45th ST.. NEW YORK 
BERNAM G. HINES, Managing Director 


Direct Entrance from Grand Central Terminal 


me 


IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


For identifying Wires, Cables, Parts, Assemblies, 

etc. Embossed or Stamped Markings, as desired. 

Consecutively numbered tags a specialty. Blank, tags, for 
customers who prefer to do their own marking. 


Write for Free Samples and Prices. 


NATIONAL BAND & TAG CO. 


DEPT. 9-550 NEWPORT, KENTUCKY 


REFRIGERATION 
PARTS NEEDED 


@ Idle and surplus inventories of refrigeration parts can 
now be put to essential use in helping to maintain the 
nation’s huge investment in refrigeration. 

We buy outright for cash, usable parts for distribution 
to over 20,000 refrigeration service-men customers. Let 
us put your idle inventories to good use—you will then 
be helping conserve scarce and precious materials. 


THE HARRY ALTER CO. 


1728 So. Michigan Ave., Chicago, Ill. 
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MANPOWER 


AVAILABLE e WANTED 

Address all keyed replies to the box number indicated 

o ELECTRICAL MANUFACTURING. 
1250 Sixth Ave., New York, N. Y. 











































REAL OPPORTUNITY FOR EXPERIENCED ENGINEEp 


Nationally known Detroit Manufacturer, AAAI financial Tatin 
not now in the laundry equipment business, offers real opeen 
tunity for the right man. Permanent position with good chances 
for advancement. Successful applicant must be one who can 
design ironers, drying machines and washers (both conventiona] 
and automatic types), and who is familiar with the use require. 
ments of these products. In answering, be sure to state age, draft 
status, and give complete past employment record. All inquiries 
will be treated in confidence. Only those eligible for employment 
under the War Manpower Employment Commission Stabilization 
Plan need apply. Box A-43. 


DESIGN ENGINEER WANTED 


This is an opportunity for an experienced engineer, 25 to 35 
years of age, who is capable, on own initiative, of undertaking 
original product design and development for post-war manufac. 
turing program. Address The Maytag Company, Newton, Iowa. 


WANTED: MANUFACTURING SUPERINTENDENT 


Man experienced in high volume production, mechanical and 
electrical assemblies. Responsibility covers ell manufacturing 
operations, methods, personnel. Must have good mechanical 
background—be cost-conscious. Not a war job but a post-war 
opportunity with a growing company. Now 100% war work. 
600 employees. State age, education, complete experience, salary, 
P. O. BOX 322, Rochester, N. Y. : 


ELECTRICAL ENGINEER WANTED 


Electrical appliance manufacturer needs fully qualified engineer, 
Permanent position offering individual opportunity. Appliance 
experience desirable. Box M-43. 


HOUSEHOLD HEATING APPLIANCE ENGINEER WANTED 


Applicant should be acquainted with design, processing, patent 
and licensing situation in the field of small appliances. Old 
established company in related work expects to develop com 
plete new line of toasters, irons, roasters, etc. Applicant should 
be capable of taking charge of such design and development. 
As this line will be new from the ground up, the engineer will 
have an unusual opportunity to exercise ingenuity and imagi- 
nation, unrestricted by existing tools and dies. The help of the 
best outside designers will be available in developing artistic 
and modern exterior designs. Box A-44. 


ELECTRONICS ENGINEER WANTED 


Steady work assured. Ideal location in Northern Indiana away 
from the congestion of a large city. State experience, salary 
requirements and draft status. Box A-45. 


WE'RE LOOKING FOR AN ENGINEER WITH VISION 


The man we are seeking will be well grounded in electrical and 
mechanical engineering, possess a flair for creative design and 
have had at least five years in product development and research, 
preferably in field of domestic heating appliances. Our plant 
located in Middle West is now 100°%, over on war production but 
the man we seek will devote full time to re-developing our pre 
war line of appliances. No applicant considered who is now 
engaged in essential war work or imminently subject to military 
service. Salary commensurate with man’s previously demon 
strated ability. Box A-47. 


ELECTRICAL MANUFACTURING 
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SEN Glia ome BRS 
Speed Production with SAX 






Is your production being held up, slowed down or pushed 
aside waiting for COPIES of letters, blueprints, specifica- 
tions, records, contracts and other papers? Here is a machine 








that multiplies Man-Power — releasing men, women and Letters” " 
their equipment for other work. Blueprin 
Drowns", 
Ni - Work Orders 
Save Man-Hours—Use Fewer Employees — 
Speed up your production — Save valuable hours now Records 


spent on copying and tracing by making PHOTO-EXACT and other papers 
copies of any form at small expense. Get copies right in 
your own place of business, without delays. APeCO makes 
copies up to 18x22’ — 1 to 100 copies or more. No chance 


for error! Legally acceptable. 


FOOLPROOF OPERATION! 


With our simple instructions, any office boy or girl can pro- 
duce perfect, photo-exact copies of anything written, printed, 
drawn or photographed. No 
special skill or dark room is 
needed. 


PROMPT DELIVERY 


On machines and supplies. 
Write for FREE folder now! 
Representatives in all prin- 
cipal cities and Canada. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 N. Clark Street Dept. Gi itaelel Pe 


SPRINGS 


Special 


eT) Copy a 
Pel ate 


F.0.B. CHICAGO 





Small Torsion and Coil of 
wire size .004” and up. 


Accurate Quantity Production 





Every order receives the personal 

attention and benefit of over 20 

years experience in spring making. 
J.W. BERNSTON CO. 


66 Farmington Ave. Plainville, Conn. 


ror POWER SUPPLIES 
Kemember 


Sate 


ELECTRONIC LABORATORIES, Inc., INDIANAPOLIS 
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Rectifier type 
CE-206 
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\| RECTIFIERS 


\e promote efficiency because 
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Type CE-206, illus- 
trated, is typical of 
our ruggedly built, de- 
pendable rectifiers. 

Prompt shipments 
can be made on most 
types. 


Continental also 
produces finest quality 
electronic and photo- 
tubes. Send for com- 
plete data today. 
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Use 


, KEYSTONE 


gs Metal-Graphite 


) 


BRUSHES 


On 


RING AND LOW VOLTAGE 
COMMUTATOR APPLICATIONS 


Keystone Metal-Graphite Brushes are carefully de- 
signed to] promote maximum efficiency and to over- 
come “‘lazy"’ performance in motors and low voltage 
generators, on slip rings and allied applications. 


ADVANTAGES: 


High current carrying capacity 


Low contact 


drop 


Excellent lubricating qualities 
Cool operation and long life 
Moulded-in shunts (the perfect connection) 


There are Keystone Brushes for all types of electrical 
equipment from fractional horsepower motors to large 
homopolar generators. 











RHEOSTATS 


Rheostats of the type shown on 
the International Blood Plasma 
Centrifuge are available in a 
wide range of sizes for multi- 
and single-mounting, for manual 
and motor driven operation. 
Ward Leonard also manufactures 
laboratory rheostats with and 
without micro drive and ring 
type rheostats. Send for bulletins 
describing Ward Leonard Rheo- 
stats of interest to you. 





. . that pint you gave 


I may be that many months will pass before the blood you so generously 
gave will save a life . . . the place may be thousands of miles away. 
The preparation of plasma from donor’s blood is a meticulous process 
in which a special type centrifuge plays an important part. Centrifugal 
force developed at enormous speed, with smooth acceleration, packs 
down the red cells and increases the yield of blood plasma. This calls 
for sturdy equipment, built for continuous duty; for when blood is 
coming in, the centrifuges are working day and night. 


The Ward Leonard pressed steel rheostat was selected as the motor 
controller because of its absolute dependability and its large number of 
accurate steps. An electric interlock designed by Ward Leonard assures a 
slow start irrespective of when the switch is closed. The centrifuge will 
not operate until the rheostat is in minimum speed position. 


RELAYS * RESISTORS » RHEOSTATS 


Electric control (WL) devices since 1892. 





WARD LEONARD ELECTRIC COMPANY. 24 SOUTH STREET. MOUNT VERNON, NEW YORK 
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Ace Manufacturing Corp 

Acme Electric & Mfg. Co 

Acme Wire Company 

Advance Electric Company 

Aerovox Corporation 

Akron Porcelain Company 

Alliance Mfg. Company 

Allied Control Company, Inc 

Alrose Chemical Company 

Alter C ompany The Harry 
Aluminum Co. of America 
American Automatic Elec. Sales Co 
American Cyanamid Company 
American Lava Corporation 
American Phenolic Corporation 
American Photocopy Equipment Co 
American Radio Hardware Company 
American Rolling Mill Co., The 
American Screw Company 
American Spring of Holly, In 

Ames Bag Company 

Amperite Company 

Anaconda Wire & Cable Company 
Andrews Steel Company, The 
Anetsberger Brothers 

Arkwright Finishing ( ompany 
Arnold Engineering Co., The 
Auburn Button Works 


Baker & Company, Inc 
Baldor Electric Company 
Barber-Colman Company 
Beall Tool Company 
Bearings Co. of America 


Becker Brothers Carbon ( 


Belden Manufacturing Co 
Benwood Linze Company, The 
Bernston Company, J. W 
Blackstone Manufacturing Co 
Bodine Electric Company 
Brainin Company, C. S 

Brand & Company, William 
Bristol Brass Corp., The 

Bristol Company, The 

Bruning Company, Inc., Charles 
Bunting Brass & Bronze Co., The 
Burndy Engineering Co., Inc 
Burnley Battery & Mfg. Co 


Callite Tungsten Corp 

Cannon Electric Development Co 
Carbide & Carbon Chemicals Corp 
Carnegie-Illinois Steel Corp 
Carpenter Steel Co., The 
Celanese Celluloid Corp 

Central Screw Company 

Century Electric Company 

Cerro De Pasco Copper Corp 
Chace Company, W. M 

Chandler Products Corp 
Chase-Shawmut Co., The 
Chicago Molded Products ¢ orp 
Chicago Rivet & Machine Co 
Chicago Transformer Corp 
Cinaudagraph Corporation 

Clare and Company, C. P 
Clarostat Mfg. Co., Inc 
Cleveland Tungsten, Inc 

Cold Metal Products Co., The 
Cole Steel Equipment Company 
Colonial Insulator Co., The 
Colt's Patent Fire Arms Mfg. Co 


Connecticut Telephone & Elec. Div 
Great American Industries, Inc 


Continental Electric Company 
Continental Screw Company 
Cook Electric Company 
Corbin Screw Corp., The 
Corning Glass Works 
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Cullman Wheel Company 


Cuyahoga Spring Company 


Dayton Rogers Mfg. Co 
DeJur-Amsco Corporation 


Delco Appliance Division 
Genera! Motors Corporation 


Deutschmann Corp., Tobe 
Dial Light Co of America 
Dobeckmun Company, The 
Doyle, Inc., James W 
Drake Electric Works, Inc 
Drake Manufacturing Co 
Dumore Company, The 
Dunn. Inc., Struthers 


Durez Plastics & Chemicals, Inc 


Egyptian Lacquer Mfg. Co., The 
Eicor, Inc 

Elastic Stop Nut Corp. of America 
Electric Auto-Lite Company, The 
Electric Motor Corporation 
Electric Specialty Company 
Electrix Corporation 

Electronic Laboratories, Inc 
Emerson Electric Mfg. Co., The 
Extruded Plastics, Inc 


Eynon-Dakin Company 


Fafnir Bearing Co., The 

Fairbanks, Morse & Company 
Fansteel Metallurgical Corp 
Federal Telephone and Radio Corp 
Fenwal! Incorporated 


Formica Insulation Co., The 


G-M Laboratories, Inc 
Gear Specialties, Inc 
General Ceramics & Steatite Corp 


General Electric Company 


11, 12, 13, 14, 27, 62, 79. 171 
General Industries Company, The 


General Plate Division of 
Metals & Controls Corp 


General Tungsten Mfg. Co 
George Company, The P. D 


Gibson Company, William D 
Div. of Associated Spring Corp 


Gibson Electric Company 
Gisholt Machine Company 
Gits Brothers Mfg. Company 


19 


34 


217 
38 


Globe Iron Roofing & Corrugating Co., The 


Goat Metal Stampings, Inc 
Granite City Steel Company 
Guardian Electric Mfg. Co 


Guardian Utilities Company 


Harper Company, The H. M 
Haydon Mfg. Company, Inc 
Haydu Brothers 

Heatbath Corporation 
Heinemann Circuit Breaker Co 
Herzog Miniature Lamp Works, Inc 
Hilliard Corporation, The 
Holes Company, The Floyd A 
Holliston Mills, Inc., The 
Holtzer-Cabot Electric Co., The 
Hoskins Manufacturing Co 
Hotel Roosevelt 

Hubbard Spring Co.. M. D 


Ideal Commutator Dresser Co 
Illinois Electric Porcelain Co 

Ilsco Copper Tube & Products. Inc 
Imperial Porcelain Works, Inc 
Industrial Condenser Corp 
Industrial Molded Products Co 
Industrial Timer Corp 
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Instrument Resistors Company 
Instrument Specialties Co 
Insulation Manufacturers Corp 
Insulation & Wires, Inc 
International Nickle Co., Inc., The 
International Resistance Co 
International Screw Co 


Irvington Varnish & Insulator Co 


Janette Manufacturing Company 
Jefferson Electric Company 
Jelliff Mfe Corp., C.O 

Johnson Bronze Company 


Jones Howard B ° 


Kato Engineering Company 
Kester Solder Company 
Keuffel & Esser Company 
Keystone Carbon Co., Inc 
Klein & Sons, Mathias 
Knox Porcelain Corp 
Koehler Manufacturing Co 
Krueger & Hudepohl 
Kurz-Kasch, Inc 


Lafayette Radio Corp 
Lamson & Sessions Co., The 
Leiman Brothers 

eland Electric Co., The 


ewyt Corp. 


ima Electric Motor Co., The 
inden & Co., Inc 

ittelfuse, Inc , 

ong Company, W. H 


ord Manufacturing Co 


outhan Mfg. Company 


Macallen Company, The 
Magnatrol Valve Corp 
Mallory & Co., Inc., P. R 


Marathon Chemical Co 
Div. of Marathon Paper Mills Co 


Master Electric Co., The 

McGill Manufacturing Co 
Mercoid Corporation, The 
Metroloy Company 

Mevercord Company, The 
Micamold Radio Corp. 

Micro Switch Corporation 
Midwest Molding & Mfg. Co 
Millen Mfg. Co., Inc., James 
Miniature Precision Bearings Co 
Mitchell-Rand Insulation Co., !n: 
Monsanto Chemical Company 
Muehlhausen Spring Corp 


National Acme Company 
National Band & Tag Company 
National Electric Controller Co 


193 


National Electrical Manufacturers Association 


-lectrical Porcelain Section 
National Lock Washer Co., The 
National Screw & Mfg. Co., The 
National Vulcanized Fibre Co 


New Departure s 
Div. of General Motors Corp 


New England Mica Company, Inc 
New England Screw Company 
New Jersey Machine Corp., The 
New Jersey Zinc Company, The 
Newark Transformer Company 
Newport Rolling Mill Co., The 
Norma-Hoffmann Bearings Corp 
North American Electric Lamp Co 
Northern Industrial Chemical Co 
Nothelfer Winding Laboratories 
Numberall Stamp & Tool Co., Inc 


Continued on p. 262) 
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Oakite Products, Inc 

Ohio Electric Mfg. Co., The 
Ohmite Manufacturing Co 
O'Neil-Irwin Mfg. Company 
Oster Mfg. Co., John 
Owens-Corning Fiberglas Corp 


Paper Manufacturers Co 

Paragon Electric Company 

Paramount Paper Tube Company 

Parker Company, The Charles 

Parker-Kalon Corp. 

Patton-Macguyer Company 

Pawtucket Screw Company 

Pease Company, The C. F 

Peck Spring Compan 

Peerless Electric Co., 

Peerless Laboratories Inc 

Pheoll Mfg. Company 
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A CHOICE, 
NOT A SUBSTITUTE 


Thousands of steel items for military and civilian 


use looked first to Pentrate for a good available 
elachi-ta thaw il Pee Rollo he alae dt 
were available most of these products would 
continue to use Pentrate tata dalla Me lta eT 
of performance. The photo-micrograph, made in 
an impartial laboratory, shows the actual pene- 


tration of this finish. ” 


HEATBATH CORPORATION 


SPRINGFIELD, MASSACHUSETTS 


ELECTRICAL MANUFACTURING 
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reduction ratios ranging up to 432 to I. 
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anti-friction bearings and 

2 all-metal lubricant seals y 4 


ee are used throughout. 
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ro 3 MASTER ELECTRIC COMPANY « DAYTON, OHIO 


Save material and save space | 
with simple, compact, , 
integrally built Master ve " 
gearhead motors. ce LY pee | 
, A | 
Available in a wide range b \ oe | 
of types including ex- “A r ~ 
plosion proof, splash : - B on § 
proof, fan cooled, multi- - wa “i 
speed, uni-brake motors ; \ F | 
and Speedrangers. ae el e <2 eve | 
a ro y - — 
oe | 
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Every wife is still a bride-to-be 


a the end of the war American wives 
will want to be brides all over 
again, start housekeeping afresh, refurnish 
their homes and refurbish their lives with 
sparkling new possessions for happy living. 
Not only new articles to replace the old 
and worn, but entirely new models that 
make it more fun to keep house. Automatic 
kitchen equipment, electrical appliances 
that make better waffles, coffee, toast .. . 

Paradoxically, in an era of plenty, the 
manufacturer’s chief problem may be n 
terials. Not because there will be too few 
but because there will be so many! 

In addition to all 


the familiar materials, 


there will be a bewildering array of new 
ones. Metals that once were rare and cost- 


ly. Entirely new alloys to complement 


those for which Revere is renowned. 


But 


should be used for what purpose? 


Strong, rust-proof, beautiful. 


which 


For impartial answers to questions about 
metals, industry can turn to Revere. For 
just as industry in the future will not be 


restricted to the traditional 


materials, 
neither will Revere. In addition to widen- 
ing still further the uses for copper and 


its alloys since the start of the war, Revere 


has developed facilities for manufacture 


of the light metals, and is pioneering in 


the production of wholly new alloys that® 
can cut manufacturing costs for many 
industries. 

Today the copper industry is producingy 
only for war. No copper is available for 
anything else. But post-war planners with 
specific problems in metals are referred 
directly to the Revere Executive Offices im 
New York. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave.,NewYo 
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